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(57) Abstract: It is intended to provide a method of detecting bone Paget' s disease and an animal presenting pathological con- 
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^ tion of bone Paget' s disease; and a knockout animal obtained by knockouting the above-described chondroitin/chondibitin sulfate 
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So 

kcum^o^u^h^^yyf — ©^**- bs^t* itfes, a^3>Hn-r 

10 tfACII^^CDllHO^-h&wU listen >bP^^-i£ACII#j 

0 3H K3©GlcUA^ffittfcJ;Sffll^O^*^'r^D*7h^77W > —© 
5^-b£^T^T&S„ a^L«n>Hn-r^>«^TSGlaUA^^4^ 
5^r^-bT&D, H^Lttn>bn-<^>(cMt-^GlcUA^^tt^-r^ J r 
15 -bT&3o a=Att3>HP^^>fflE»ll»K:^-r*GlcUAJ(E^«ft&m-r5 1 

t-rao, > h n-r ^>ii*fc*f-r*GicuAj(B^^tts^-r^^ 

m 4 K30GlcUAte^»14fc«fc t)W»$nfcl2»i:"e©P > H u^C^i — ifA 

ci mityaoz a"? h ^ 7 — <d^^ — h £^-teit&3o e^i^n > h p-t 

20 9=^-— ifACII*^a>12SI©^^-b^b, H^L«P>HP-r^-ifACII^ 

0 5 te> Kll©GalNAc«»«ttfcJ;S«Rfifc»©'&fiJ6S^*r^ P^ b^?^ - 
<Z5^~ b S^lteP > HP-r^>5«iC*f-rSGalNAc^^ 

S^-T^^-bTfeD, H^L«P>HP-f5 L >lC*f-r-5GalNAc^?Stt^-r^ 
25 X»&Z>o e=AttP>HP^^>BK»10«f^'r*GalNActel^n&ttS^"r5 i ^- 
bTot, MH^ttP>Hn-T5 i >10il^-r*GalNAc^Jgtt^'r 3^-bT 

H6tt, Kll©GalNAcfeS«tt^«tOM$tlfell«it^(OP>bP'r5 L ^— 
*k'ACII^{b^O^PTb^^^^-O^^-b^T0T^^>o e*LttP>FP 
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-T«— i?hCU5km{k<mm<D^*r-h&7FiU listen >FcK^--fefACl I 
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o 

7C*«©»3a*t^UTD-^^D>» (Mt TGlcUAj £ s bfBftf&) B 
Xte TGalNAcj tfcfBft-T*) i8S§«^i-«5igttj S^TTSIS?) fc*5V*T«M:: 

# 1, 4^U P~> F^T«t)3gLT^LTfc5g:fc#;f& Cr&fc>^-[4UAl- 
3GalNAcj3 l-]„ :nmj^±0ltSSt) ^tt§^'j3it5/^'J^J >®~i 
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M^-t^UDP-GalNAc) ^GalNAc^gSr^U TIBS: 2 T^$n^^at&#^ 
^^^t-^^tt=&#T^> TIBS: 3 T^£n&#|ji£^t?GlcUA^ 

10 #:^GlcUA#^##:«® (M3-fc£JDP-GlcUA) ^^GlcUA^S^fe^b, TIB^4T 

o 

Gl cUA 0 1 - (3Ga 1 NAc £ 1 - 4G 1 cUA 3 1 ) k - (3Ga 1 NAc) , ( 1 ) 
15 GalNAcj81-4GlcUA/31-(3GalNAcj81-4GlcUAj31) k -(3GalNAc), (2) 
Gal NAc j8 1- (4GlcUA/3 1 — 3GalNAc 0 1)„ - (4GlcUA) n (3) 
G 1 cUA j8 1 - 3Ga 1 NAc & 1 - (4G 1 cUA £ 1 - 3Ga 1 NAc B 1 ) u - (4G 1 cUA) „ (4) 

a; 175^4+, r-j iiifija'>m^**u #&mmtrvzi*s\s&&tf* 

20 #ffif*ttR»©«*ffi«*w*r. Sfc Taj RtX T)3J lffiODKrtB^U 3 

>- Hlfr&©7V7— 5M 2 0HX«C00H^(D&BH^ h7>X©"bO§ 

Taj , ^©^0$ l"/3j kRlfii«lJ!U±0SE8c£5*U IRtfnfcilX 

^IB^J (@B^J#^1) 6 &5Mi«#^^«0MIM (Online Mendelian In 
25 neritance in Man) bTit^J&£i$^££5q31. lfc?¥fttSCi:*l^ 

rflMgiMS* l j OffioMtbTte, riB^J#-^4IB®©T$y^ 
##1 75S75 5fr <S & 3 X 5 7 g£@B ft 3 ? >rt ? % &&tS n > K □ -f 
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HS^mtfcittriBSC 1 T^3ns«*§£^trGalNAcg*#K:GalNAc### (MX 
fc£UDP-GalNAc) &GalNAc3S££*E&U t&IB^ 2T^£n5P^£#tMfc£:^ 
S^-TSiSttSWr* SifiB^; 3 T^SnSflKi^'DGlcUAgWCG 

lcUA### (W*fcftJDP-GlcUA) a>SGlcUAgyS&*Ei£U fftlBiS 4 T^£n3#t 

fcflte^JSSW^* £2q36. 3fciffi-T£ H fc^d* t&ofc CfcM#4« 
#%M3#H) o 

r3>FD<^>©*J»7C5|cSB©*afgl3£fc^bTGlcUAag£X»GalNAc 
10 SSS^tSffittJ 0«7L«JS[Stl6*:^T?«»bfcGlcUAtt#ft:S«X«Gal 

m ( en & z&ft^ik u t# snsfi^n > f □ -f ^ >/fl£$^?p > h p-t ^ 

15 l^^iT^t^ffltS £ <h#n!#£o ±iaGlcUA«##:SSi: 

btll GlcUAfeWrSttF^^U-^K^-Silt^SK. ^(i/T;^ 
>~U >Wt-V-if)V9U>Wl (ADP-GlcUA) , C7iJ^>— u>tt-D-df;v^P>K 
(UDP-GlcUA) > yT7-»— U>m-D-^;i/^P>m (GDP-GlcUA) , ^*J> 
-'J>i-D-Wn>t (CDP-GIcUA) #]&«0l|jftS*U UDP-GlcUA^*^*^ 
20 Vi e ^#:^T«UDP-GlcUA^GlcUA«##SK<tbT^lViTV^^e)T^^o 

±|BGalNAc#^#:gSt£UTfc^ GalNAc£WT5»* * TO§ 
£<hjW£b<> 0»J*-fc£75V -»z: U>m-N-T-k^;U-D-^^^ Mf^> (AD 
P-GalNAc) , »>U^>n U>^-N-7-fe5P;H)-;tf^ h+TS > (UDP-GalNAc) , 
^T/'»HU>i&-N-Tir^;i/-D-^9^Mt5> (GDP-GalNAc) , i/^^>— 
25 U >m-N-T-fe^;U-D-^^i7 hU-S> (CDP-GalNAc) «l*«WSSn, UDP-GalNAc 

^#rt7?ttUDP-GalNAc*JGalNAc«##3SKt bT#U 

_hlB r;ites#m2j « r ry^ym^g^^urc^vP-zBSj o-# 
<&T¥fc r#^h-xj Xf* TGalj tt>E*-r«) £/31,4^U 
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10 (GlcUA/31-3Gal/3 l-3GaljBl-4Xyl :£AT rg>dr— ^PSSFJ ttiMTZ) 

ffc*^ nW»»*2J «Tf3^;5T^$n^ait^^Gal^#:^Gal^ 
#<{fcS« OW#.fc£UDP-Gal) j&>&Gal3S££<E£U TIS^ 6 T^£n&*Ptjg£r^ 
15 «Xfr&*f£'&j£*r §ffitt$tt5 (2^WaB»*##M 5 o 

Xylj31-Ser (5) 
Gal/31-4Xyl j31-Ser (6) 

20 ±iaa;5Rtf6K:43Vvr, rserj «±ib rxyij ^$n§^->o-xW 

*<D««lCll'&bfe-feU>a» W^Ffi**©*^*^) &a*U TXylj 
fittffBB TSerj ^$tl§t'J>SSOli^U^->0-XjSS^b, 

r-j , rj3j , wtmt.m$ttiTb^4 tmvT?$>z>o 

r r75/KSSfc^bfc*'>D-^a*J fcGal£/31,4^U3->F 
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# ft&s c taws b < , mxv£T<Tj u >m-D-# ^ 

5 (ADP-Gal) , ^U^>-U>m-D-^7^h-^ (UDP-Gal) , ^7/ 

i/>-U>m-D-^^^ h-X (GDP-Gal) , U >m-D-#7# 1 — X 

(CDP-Gal) ««««SSn, UDP-GaljWfcfcEFSil/^. £#ftTteUDP-Gal#*Gam 

10 Ttel8q22.U PDB3tC^V^T«5q35, PDB4^V^T«5q3HC^^@CoTV^ 
CiJi^SnT^O (OMIM #602080) . itit&Mk'&tolttVPx.y YfflZ.Wft&SL 
^(D^mtVX, 2q36> 10ql3, RtJt5q35fc:^Ma*jE£^T^5 d Zft 
TV>€> (Am. J. Hum. Genet. 69(2001), pp. 1055-1061) „ 5&f££DCD^ 

15 ^^>#J»*tfi?0#ftffllt4BM»f 1 (K3)^5q31. 1> ffi^J#^3 (Kll) 
^2q36.3, *l/TSB^J##5 (/3 4GalT7)tt5q357f*D, ±f3^(2# ; ft , r3&B 

fc, rXftfltfirPj fctt, SS^J##l, BB#l#*3, I3?iJ#^5, SB^J#^-6 5 
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, if a, ma:, «*s> *o»*b'<tt, j^s^ka. jia, attt, 
$e»^^b<«, ^^s, if a, mm> m^w^v <\&a&t 
f£&m. xtk, *fve&3o 

ftffl bfcP C RS*fflViTSIt5 u t^T?!T5. PCRTO tiWPCR 

M-fAPCRWj^^n^, rna©^kc»> En&fc 

&mfr<DfflBt. ffif7L«^U-fe;WT;^bH-3U>K-K**»* (GAPDH) > 
/1#«©383Mtfck mX\$~ ELISA& ^i^^^nyhWT^it 

m?L\fWk Extraction Kit : 77->t AA*<^lMX>Xjfc^^±$&&£) *M 
V*T3rRNA£i*fcB • AWT* J&ffi • »«^nfc^RNA&ffl^TK3, 

Klls RrmGal-T7<0f83g*£!B£©*«/ b (^^SUPERSCRIPT First-Strand 
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Synthesis System for RT-PCR (-T >tf h OS?x>tfc«) ^) £JfH>TRT-PCR& 

5 , 6 0 , @B^J#^ 6 1 , /3 4Gal-T7056S**S*-rs»'&«Sa^m^ 

fit, MA«Eft£©Jt*©*S^ K3, KllRtKj8 4GalT7(DMtl^©ifteT 
10 #t-r^Jlt^T#So £fc> ±fB£Ste±fBT#Jp*Ufc<fc5k:K3, KllRtfj8 4 
tfoTiStfcK3, KllXfci34Gal-T7<D^#:&££&fflbTK3, KllX«i34Ga 

15 fg*T?*S. 

(Dmmmoit&femp cR\z£^Tmfe-?z>z t\z&-DT^>>jLy bmtmm 
tt^5, *w«n«icfev^T«ffl*n*ffl» \zu, mm. mm. 

#1* KliBftS n^cK3, K11SXK/3 4Gal -T7<E>*&SIB?<J ^7Ctltlitfc^ 
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— £JB ViT^rV A©DNAj&> £ ltt^K3, Kl 1X« 3 4Gal-T7<Z>M^£PCR&&<H<D¥- 

, jfx> am, j;o0*b<«> gm%mm> xak. j?a, 
io asaes, ifAt^. 

2M£9ifc:«fcDK3, Kll^j9 4Gal-T7^#A°>?a:^ MtiiilT^S^ 

-rsctfciwc**. /y^r^hsw&tbTfck 
20 >if mmm^m. ^tV^-imx^ •-f>^-^a^a) 

yy^T^hbfcV^^CDJte? (K3 (mK3 : @a^>J#-^ 6 5 ) , Kll 
OnKll : IH^J#^6 7) X«/34Gal-T7 (m/3 4Gal-T7 : 6 9) ) 

fcFpW>£"^trexon (mK3©^ic:«ORF^(D3#SOexon (1560 bp) £#tf 
25 ®rtf\ BKll©»^K:ttORF^«fcffi^'r^4598bpS^tr»fM-> mj3 4Gal-T7cE>J|§£• 
^CkmF© 6#@©exon£^tf^#-) S^^ttfciMlrfr (*9l0kb) 
£}f Al/fettl^^-yf-f >^#*-80Mg£ES*HIia (E14/129SvT#XE&3fc 
) hU#U—i'3>&UE(D<&%l<Dj3mz&Y)mAV. G418BH£©:na 

~-*»ftU Cl(DG418im3DrL-$24^x;i/^ , l/-hfc^bT^<£fTOil 
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*o (Dm^umm^m \z&y) m.mi>m ^^w^n- > & 1 20 n o ~-nmm 

5 ^n->Sm<OESi»llia&C57BL/6^^X©E«EI&rtfcSEA*rS. £<£>£5tCbTE 

small interfering RNA^ (T.R. Brummelkamp et al., Science, 296, 
10 550-553 (2002)) rjt^^SWHWr^^rSsJ Tfe/y hV^X 

15 \z& OfWTS z\ hifl'V&Z. 

mffimz&Q&Km&&r)m&m\zwLmTZo 
0mm i : n>HD-r?>«^ii (K3) (Dmm 
20 (i) cdnao^p— =.>ift^m^^—<Dmm 

31,4#7^ V— xm&Wm (/34Gal-T) <D7=L;mWM (GenBank accession 
No.D29805^n- KT<575 JWM&\) S^XU-tbT, BLASTS £fxo& 
„ Expression Sequence Tag (EST: GenBank accession No. AC0004219) 

jfifrD-fo-DtCo L/^U ^ CDMH^J fct^^T? & o 66 . ^VAj-M-X 
25 fl^S, GenScan OTX^>7t-H±f) fc«fc DORF&WB^jfc. SB^J 
#^lfB«<7)l£XgE?>J (3-HStl«T5/lftBB^mBa^J##2) &56H,bfc. 
@H^>J#^ 1 IBm<£i£*@B^ 4>& < £ fc: hlTM LTV>£ 

Ht^rMarathon-Ready cDNA (ZuyfyZftM) ^MtbfcRT-PCR&fccfc-p 
TflHBLfc GCm<D7?-i "7- £ t,Tte@B?!J#-^ 9 RtfE?!I## 1 0 , mt\Z 
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ib^j#^i imm&mm 2(dv -f^^^-tv -f^-i^-t ©a^bt^ 

5 fc^McDNAteMarathon-Ready cDNA human brain p y^y ^tfcSS) £{£JBL 
fee iiill$nfc^2.3kb(Dn>r ;: &#^fc : ^oTHindIIIi:XbaItT^b, H3L 
^Mffl(D^^^^-pFLAG-CMV-l 0>^*fc§0 ©Hindi n£Xbal£&ftfc^f£ 
{C^oTjfALTfgga^^- (K3-FLAG-CMV1) £#fc 0 #Sn£fg:§l^^~- 
<9^g®3^]£?SISb#:£ £3> I3^>J## 1 8Bm©^HB^!J^S##38875M264 

io 9CDmsE^j^e>^^DNAiir>t^A$nTv^^t^?<i^bfe 0 z\®mm&m& 

(2) K3(DIM 

K3-FLAG-CMV1 15 jtg^TransFast (yn^tfftig) :/D hn- 

15 t, ioo mmmM.\z70u>yjix.>b\zfe%£5\zmmvtiC0smB.\zMfe : ? : £ 

mXVTco ZBffl&mVt£±m&m$L^ 0.22tfm©:7^;i/^-Tii:ii§^> t(DJi 
filOmlfcAnti-FLAG M2-Agarose Affinity Gel (v^*fc§5) 100/* lSriP;^ 4t: 
& JfcHiBfnbife:. jRJ&gfc, y;i/^50mM Tris-HCK pH7.4/20^UirP— ;l/ 

20 y;i^^50ranol/L Tris-HCK pH7. 4 (20^Uirn— M 10mmol/L 7ir;W?;V 
X;1/tJn~ )Vy)V^T^-i ljag/ml leupeptin> l/ig/ml pepstatin) lC50(v/v) 

25 2 

K3£Jfl^fc3>h'D^>#&©#S 

(i) uyYu^^>/uy^u^^>mm^mmomn 
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fkm-ZUfCo d©E*S«<£Superdex 30#9A (60X1. 6cm: T^^tA/Mtt 
-fX>i«c^ttit, ^n?l>^7^M ; ^®J*B : 0.2mol/L NH 4 HC0 3 , m 
5 jg:2ml/#) KI#>W\ ^ffi^£225nm(D^ST^-*-b&^£2ml«l;;#^ b 

, \mn^mfr&'7-)\'i>fro ®#&pdio#^a (77yt^wi>x 

XV^mvyzfJVtvrz (uy^u-i ?->&$:(Di0W& rcmoj , n>Hn-r^ 
io >WLM&te<mm%: rcsioj tiStrfS) „ 

lOnmol/LOMnCl^ 171 ^mol/LOATP^- h U ^A^^50mmol/L MES&ttftg ( 
PH6.5) !CM!R*^SmiO/£l. Ifcl&t&K (3>HD<f> (CHEL) , Z2 > 
FCK^>BSE^ (CSEL) , CHlOXteCSlO) £lnmoh [ 3 H]UDP-GalNAc£0. 036nmol 
»lLT£:*£30jul<hLfco #mSfS«37 t CTl^f?V^ *<D'&Rmm&m 
15 c CTl^r^oT^m^^$ii-T^^#Jh$-&feo 

^<D i R^^?L^0.22/zm©V-r^n^^;U^»- U'JjfrrHJl) XMi&V 
Superdex peptide* 7 A (30X1. 0cm : 7"7VtA/KWl>X»S# 
tfcSU ^D7h^97>f-*fr ; SH&ffi : 0.2mol/L NaCU fflESl. 0ml/#)T#iH 
U ^ffi^£0.5mlcD®#l£fC#lixLT, ->>^l/— >3>*^>^-^lttB 
20 (Ell) . 3fiV>GalNAclB&i£tea*CHBL (1775S18®#) , 

CH10 (23®#) RtftSlO (23®#) SGalNAcS^frSRt Vtcm&lzWl&Zn, 
CSELfc^bTttGalNActe^«tt«««?Sn^ofc (16®#) . CHlORtfCSlO** 

5#enfc^^*©23®^ttii»j&«»m*rs^ : ?**^'r®^ofe. chio 
^e»#e>nfcii»s rcmi(K3)j , csio^6#6nfcimf* rcsn (K3)j £IB*s 

25 T^o 

CSll(K3)©21~25®^^[HliRbT7 p -;H^, PD10# 9 Afc«k OJW4ttl/fc. 
i5tLT#e»nfeD->7°;^-^LT«lLfc„ -#bfc-#£r30mM<Z> 
g^^hU^A^tyO.lmol/LCDTrisHCli^SfM (pH7.4) 100jitlfc»MU (CS11 
(K3)A) , ^77^3>HP<^-^ACIIT^bbfc (100mU©3 > Hn-f^t- 
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CSll(K3)AtCSll(K3)Bt&?L^0.22MmCDT-f &U7j)l?- (^U#T%fc^ 
) Titi&bfc^, Superdex peptide* 7 A (30 X 10mm : T^S^A/Vf X 
5 y7M&£$m., 9 D*^ hif^y^'—^.W ^Wiffi : 0. 2mol/L NaCl, mm. 5ml 
/#)T#$tU i£ffi^£0.5ml<DH##lC#]fcbT> >>>?~U-: >a ' 

-7?MHm&m%.vrc£zz, csn(Kzmz&^Tmwmft\zi&§im¥~?tf^ 

7h VTc (0 2) . Z\(D%£$kfrZ. K3«n>Fd-r^>^6^©10)iF©#M7G 
^(DGlcUA^MbTGalNAc^ 3 1, 4^Ti£^U 1 li&f £i$$rT£ £ 
10 Z\tmnfrhfc*ofc 0 

(2) n>FD-l'^>/n>HD-r^>^{B^^iSM 

15 $/^V*fc8D TRB^rt^> S^^10^100t:T^^> ^m^iO^^^it 
&. ^©S^^lO.OOOXgTlO^F^MSIb, im^ISiKL-THtC^^Jfflli 

100'CT«oT^±$i±feo ££>KJi5?&£Superdex 30#^ A (60X1. 6cm: T*T 
^AAM^lMX^^&gr&lg, ^D7h^7 7^-^fr ; #«I*B : 0.2mol 
20 /LNH 4 HC0 3 , iJf£5S : 2ml/#) ^H«m^^225nm^)®^T ; EX^-b^S 
, 2ml&Kl#©U imm^mmtf-frVtco 6-Hi#£PD10;*J^A (T's'v'^ 

^;Hwx>7ft^s) \z&K>wm, nmzm^xx)vjvs-)\swmt 
\zmm^zmmv, ^j-v^mD-y^jvtvrz (ny^u^^ym^mm : 

25 TCHllJ , 3>h*D-f ^>ams^oiii^ : rcsiu ) . 

tf -effifcvxvy^frtvtc rcHou r# rcsou t 
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10mmol/LCDMnCl 2 > 50mmol/L WmBMW. (pH5. 6) \zBm®M>f )VWIBmO u 1 
, (CH0L> CSOU CHllXteCSll) SlnmoK [' 4 C]UDP-GlcUA£0. 432nmol 

tc^ Superdex peptideTJ^A (30X 1. Ocm : T^^tA/HWx^I^ 
*fc®L ^D7h^77^-M ; feWim : 0.2mol/L NaCK ffim. 5ml/#)T7>I« 

10 &WfeVtc (0 3) . 3ftV>GlcUAte£Jgte#CH0L (1775S18W^) , C 

Hll (23Hi#) RtfCSll (23M#) £GlcUAg##:Sfl<fc bfc*&fc«K*n, CS 
0L^UT»GlcUAfB^fiH4d«««$n^o»: (16W20 . CHll&tfCSllJ^S 

11^6#6tlfcl2*& TCH12(K3)J , CSll#>6>#£>*lfcl2*f £ rcsl2(K3)j tIB 
15 *cT5„ 

CS12(K3)©217!;S25fii^$IlIiKbT7 ? -;i/b, PDIOtj ^Al££ DlttttL/fc. £ 
0Di;5tbT#5,nfe^>^ , ;i/^zi#^bT^^bfco z:#L7c-3r£30mm 
olA©W»^-hU^A*'g'tr0.1mol/L©TrisHCl«»?K (pH7.4) 100m HC^b 
(CS12(K3)A) , te^S^Fn-f^:*— ifACira^ffcbfc (100m:x~y bcpn 
20 >|«D-fg t ^-— tfACII (^b#It»a;#ttS) &100M©CSll(K3)1ItfM^? 
U S7 , CT?10l^m»*fl!ffl:b, im»l/T#5gS^ig^fc :CS12(K3)B) . 

CS1 2 (K3) At CS 1 2 (K3) B £ £?L^0 . 22 jLtnKD^-f ;7 D 37 Jl/^ - ( ^ U ^TftM 
) TjMbfc^ Superdex peptide^ ^A (30X 1. Ocm : AAM^lMX 
>XftS^tI, fDTh^77^-*ft ; : O.2mol/L NaCK M5l0.5ml 

-~emmm&wfe vt^tz.^, csi 2 (K3) bk* ^x-mmmztmm tf- # ^ 

;7hLfc (04) . K3«P>HP'r5 L >«**©ll»^bT 
GlcUASr jS 1, 3JS-&T7IE^L, 12«S*SI^-rS <1 £&X%2> tfcofc. 
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###]3 

ny^xi^^ymm^^mm (kid ®ms 
n>Yu^^>mm>?)\>?7u>m$mMm (csgica-d <DT$smmm (GenB 

5 ank accession No. AB037823^n— F?2>y5> /mSB^D ^X'J-tbT, BLA 
ST#^£frofco -?-<Z>^^ EST (GenBank accession No. NM_018590) 
ofco LfrU 31 OOia^J^^TS. o fcfcfi6, ^t7At-^^-X^6, GenS 
can (*mz*>7*- lZ<kQQKF&M'<tc 0 *r<DmM. SB^J#-^3f2« 

10 l2«0Dm*SB^J^e.^Sjt^«, 4>&< tfet Hrrt?3£^bTV>S£££Mara 
thon-Ready cDNA O >xy #&SO <B*M<h LfcRT-PCR}£lC <fcoT*g|SUfc 
o d©Jt^?©JBtlia***TO*« (iB3?!l##4075y»##172rS9 6^ 

15 DNAteMarathon-Ready cDNA human brain &n>7-y9WK) t|}4S 
Snfc«&2kb©7t>H&flfj£fcl^oTEcoRIi:BainHI-C^U, «¥US3fflJi&/B <E>3§ 
3^/^/7 ^— pFLAG-CMV-1 (^TftM) OEcoRI tBamHI^&^^iC^oTjf A 
bTKll-FLAG-CMVl£#fco #6>nfc^^-©^glB^J£i§iigL;fc £ H3> @2 

20 A^nTViStt^liUc. £CD3tSg3^J£#T£DNA<2^yA±©&tt<£\ 0 

mmmm 2q36. 3£#&-rs n t&mfr tfcofc. 

Kll-FLAG-CMVl 15mg£TransFast C/DpttfftgSD £/B Vi, T^Phn— )Uz$£*d 
X 1 00 mmig^JlIl^70 3 >7 ;VX > h «k 5 fCig^ b fcCOS7i|fflj8& \Z fl^?*** 
25 Al/t 3BW**bfc±fl»5£HIJRb, 0. 22 tim<D7 J )l>&— XMmGk. ^t(D±m 
lOmlfcAnti-FLAG M2-Agarose Affinity Gel (v-^*bM)100At l^inA., 4*0*1? 
—lift, ISMMfal'lt, fcJfcWi, y^^50mmol/L Tris-HCK pH7.4 (20^U*fea— 

;w 3m^^ 2iG<D&M&&^m£isv>¥&m^&frtem&m*m>rco c 

<©y;i/^50mmol/L pH7.4©TrisHCl««ifc <20£fU*fen— ;K lOmmol/L 7i- 
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)V^^)V7,)^^))/y)^^^^s lfig/ml leupeptin, lug/ml pepstatin) \Z 

5o<v/v) tfc*«fc'5tefflH»u zn&m>bftmvTcmz±m%:i&Qm*TBm 

Kl l &m n y H u -f ^ >#&<d#S 
(1) n > H n-r ^>/3 > H n< ^>JW«ffti»©W» 

10nmol/L<DMnCl 2 > 171 /imol/L©ATP± h U #AS£#fr50minol/I, MESM« ( 
PH6.5) ^^®*-^;l/Jl^lO^K fcfc^Sf (CHELn CSEU CH10XJ2CS10) £ 
10 InmoU [ 3 H]UDP-GalNAc^0.036nmol^JnUT^S^30jLtltb^: 0 El^lSJfcte37 
rTlBfP^TV^ ^©^^^100t:Tl^P B WoT^^^$ii:TRjiSSr# 

fclk Superdex peptide* ^ A (30X1. Ocm : 7^^t^A^tt-<X>X^ 
1 5 ^D7h^77^ ; fflm : 0. 2mo 1/L NaCK fcfcjgO. 5ml/#) T?^K 

<^5) o ^©igm, 3ftViGalNAc*5^«tt*«CHBL (18®#) , CH10 ( 
23Pi#) RtfCSlO (23®#) *GalNAcSS#3£»t bfc«-&fc»KSn, CSELfc 

20 fcS^^#l©22~23]ii^«ll^^fflt-S^ : ?*$^t-®^^^„ CHI 0^5 
#&ft&ll»* rcHlKKlOj , CS10a>S#6»nfcll*F<£ rcsil(Kll)j <hlB^-T 
£. 

CSll(Kll)<D21~25®^^lHliKbT^-;H^ PD10*9Afc«fc t)Jtt*Ufe. d 

25 <OBffi6^MI^A*-grtP0.lBolA<OTrisHCl«»tt (pH7.4) lOOjn (CS 
ll(Kll)A) , ffi^3>KD^fft- ifACIIT^bbfc (lOOma— y b<Z>3>F 
D-T^-ifAClI &lOOtfl0CSll®$HCigto?U 37"C 

T?10I^M»**flSb, »LTg£f?l£&?g£l*-fc : CSll(Kll)B) . 
CSll(Kll)A(i:CSll(Ktl)B<h^?L^0.22AtmO-7-r^D^^;l/^— (SU^T^fc 
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m) TMbfe^ Superdex peptide#^A(30X10mm : 7Y'>tA/HW 
X>X*fcifc£*rj!L ^U^Y^f^y^-^kW ; ^»J*B : 0.2mol/L NaCK SftjgO. 5 
ml/#) T#gtU ^fflM£0.5inlcD®#«fC#]&bT> ism >%y> 

$ -mmmzmfe istctzz, csn (kid Nz&^T=Mmft\znmz tr- ^ ^ 

5 zyyhVTc (06) e £<2^m^£>, Kll«n>b*D-f^>^mS5f$©10iiF®# 
M^**<£GlcUAfc*f LTGalNAc£ /3 1, 4$r£Tijfc^U lUBf ^PiTTS Z\ 

(2) n > F n-f ^>/n > h* P-f ^>^^^01^M 

10nmol/LCDMnCl 2 , 50mmol/L WmMffim (pH5. 6) tC^^y^M^lOM 1 
10 , W&mV. (CHOU CSOL CHllXteCSll) £lnmoK [' 4 C]UDP-GlcUA£0. 432nmol 

'C-ei^ra^oT^m^^^-yrT^^lh^iifeo 

fc^, Superdex peptide^ ^ A (30X 1. Ocm : X^>^ A/VT rttK X>X$*5S£? 
15 ^D?h^77^-^ft ; S»f*B : 0.2mol/L NaCK i^jlO. 5ml/#) T?#H 

U ^ffi^^0.5ml<D®^fc^bT, >a >^7^>^-7?^fi 

ZMfeVtc (03) 0 ^-(Dig^ ^ViGlcUAfe^tt^CHOL (18®^) > CH11 (2 

m#) s^csii (22B#) ^Gicm^^mtvrc.m^\zmm^n, csouc^f 

20 m<D227bmmmznmfimmT&fr^m&^?mfrt£~Drc 0 cmi^s^snfc 
i2»& rcHi2(Kii)j > csii^e>#e>nfci2iBi£ rcsi2(Kii)j ttzm-t&o 

CS12(Kll)©2175M25®^^lHliRLTy-;i'L, PD10# ^Afcck Dflttbfc„ 

^©^•s^bTff^nfe-y-v^^-^UT^M^bfe., x#b£— #&30 

mmol/L©I^m^-hUC7A^m.lmol/L©TrisHClM©^ (pH7.4) 100 mUzmM 
25 b (CS12(K11)A) > «^P>Fn<^-ifACIITMfbb^: (100m:xxy h<£> 
n>FD-T«— ifACII (^b^I^^ftgD ^lOO^l^CSlKKll)®^^ 

Mwiomrmmmitv. mmhxmm^^^rc csi2(kidb) . 

CS12(Kll)A<hCS12(Kll)B<i:^?L : g0.22Mm(Z)T-l'^n^^;l/^— (5 U#X#: 
U) Titi&bfc^ Superdex peptide#5A (30X1. 0cm : T^v-^ AAVtt^ 
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X>*flca£*fcSL ^aTh^77^f-^#;« : 0.2mol/L NaCK 
5 

□ >HD<^>am^#^ (04Gal-T7) <DW84i:?gte©?iMB 
10 Almeida (J. Biol. Chem. , 274, 37, 26165-26171 (1999) ©EXPERIMENT 

AL PROCEDURES (DBM) CfcT04Gal-T7©# D— ~>^£fr&ofco 

15 Gotoh££>^i£ (J. Biol. Chem., 277, 41, 38189-38196(2002) Cf^T 

3 4Gal-T7©5§5i£fT£:-3Tj3 4Gal-T7^-g-bfeT7W — — 3S#<Z>J^§?&£ 

9#|CD7^yt^T!*§t'J>iCilItbT^>D-7^bW5k^ 
X>©N-5fc*ia#J) 6.25mg> 171 tfmoKDT^V -»HU > 

20 ft (ATP) ^-hU^A^> 0.036molO[ s H]UDP-Gal^lOnmol/L(DMnCl 2 ^#t^50mmo 
lOMES&flm (PH6.5) teftl;JL'r£**30M£U 3 7*C T 1 B# fcfo &frfc o 

SJiS^?LS0.22MmCDV-r^D^^;^- (5U^T*t«) Tiii&bfc^ S 
uperdex peptide*^ A (30X1. 0cm : T*7^^A M 3MM X^tfcifc&ftiS 
25 , ^D?b^77^^# ; j&Srfl : 0.2mol/L NaCK SlE5gl. 0ml/#) T^HiU 

SSSbfc. ^©M^, [ 3 H]UDP-Gal©^m®^i«S'J©i^^©@j^fc^V^# 
«6#*««Sn&. £©££2^ j34Gal-T7#g##Mlfc#9£M — 
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lml<£>jfiL*&#>£GFX Genomic Blood DNA Purification Kit (T^v^A A-f 3" 
lMX>X*h§3) ^M^TDNA^tUbfCo #e>n§14~16/ig(DDNA(D-5^x 250 
ng££l§J£:UTs (TIB^1#M) fc<k 0 3 > H D^f>«^ 

(K3, Kll> /34Gal-T7) il^©X^ V>&««bfc. oCDi5l;LT# 



*1 















K3(Exonl) 




1B^)##1 7 


m&m& i 6 > aa^]#-§- 1 7 % ga?ii#-§- 1 
8 , ga^j#-§- 1 9 


K3 (Exon2) J 


@a?i]#-§-2 o 


Effl#»2 1 


gS?l]#-§-2 0, Sfi^l]##2 1 


K3(Exon3) 


ga^i#^2 2 


BEW»2 3 


ga^i#-§- 2 2 „ @a?ii## 2 3 „ @a?ii## 2 
4 „ ga?»i#-5§- 2 5 „ ia^i## 2 6 s @b^i|# 
-§■2 7, gaw-1-2 8, sa^i#-§-2 9s @a 
0. ga?Q#-§-3 1 


KlKExonl) 


@S?i]#-§-3 2 


3 


@a^i##3 2. ga^i##3 3 


Kll(Exon2) 


ga?i]#-§>3 4 


BSWfrS 5 


ge»^3 4, @a^)##3 5 


Kll(Exon3) 


isa^i#-§-3 e 


g3?iJ#-§-3 7 


ga?i]#-§-3 6 N ga?ij#-s§-3 7 


Kll(Exon4) 


ga?i]#-§-3 8 


@B?l]#-§-3 9 


035?iJ#-§-3 8s @B^#-§-3 9s @B^I#-§-4 

Os sa^i#-§-4 1 s sa?i]#-s§-4 2s sa^i# 

•S-4 3 


j8 4Gal-T7(Exonl) 


SB^J#-§"4 4 


@a?"]#^4 5 


ga?i)#-f-4 4 s ga^J#-§-4 5 


j3 4Gal-T7(Exon2) 


E*l#»4 6 


@B^l]#-§-4 7 


0B?!]#-i§-4 6 s @ajiJ##4 7 


j84Gal-T7(Exon3) 


ga?y#-§-4 8 


K5H#*4 9 


gB?i]#-§-4 8 s ia^l##4 9 


j84Gal-T7(Exon4) 


ia^)#^-5 o 


kw^b i 


SB^if 5 0, @a?i]#-§-5 1 


j3 4Gal-T7(Exon5) 


K2W3»5 2 


mmm^-s 3 


ga^ij##5 2 s ga^J#-§-5 3 


j8 4Gal-T7(Exon6) 


@S^##5 4 




ga?i]#-5§-5 4 s ga?fl#-§-5 5 



10mlOJftLttS3,000rpmT?10^M^C,^«lb, f WES^Err*. £6>^ Lymp 
ho Prep (Nycomedft) SfflViTjS^Hb^MJiS^t-S. H0^^J:l9* 
ffijfiL*0l£RJ* (PBMC) 9xl0 7 «£#3 o ^S0PBMC^e>RNA Extraction Kit 
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^RNA 10ng#>£> SUPERSCRIPT First-Strand Synthesis System for RT-PCR (^f > 
tfhn>>x>#:$a) legist strand cDNASr^b^o H©cDNA££?§Uc:LT 
, real-time ?cm\Z&Q&mfc?<Dmmm&fem-t2>Zttf~i:%2>o ^Tl. 
5 •7=7-1 -V—WJu— ^^2\Z^t , 







3* 7*7-1'^- 




K3 


ia?u## 5 6 




BB^JW 5 8 


Kll 


IE?!J#-§-5 9 


SS?lJ#-§-6 0 


IE?tJ## 6 1 


5 4Cal-T7 


@a?ij#-§-6 2 


Ba?iJ#-g-6 3 


m^m^r 6 4 



io mmms mm^jwoxomm 

Jv%?^ h^XteV^XCDKS (mK3 : I3?!l#-i§6 5) > Kll (mKll : @E?U# 
^67) &£V>te)3 4Gal-T7 (m|34Gal-T7 : @a^<J#-^6 9) (Etfg&'fb F*-f 
^"trexon 0nK3(D^fcte0RF^#<Z)3#S<Dexon (1560bp) £^-£f$)10kb$rtt\ m 
K110D^^^0RF^:S^^'r^)4598bp^^l0 kb^tt\ m/3 4Gal-T7<D^ 

15 lC^ORF0 2^&6#@©exon^W10 kb^f>t) Lfc2fe&#:®rtf- (i& 

10 kb) £^Abfc»il4£*~y^>^^~80 jUg^ES« (E14 / 129Sv 
TC7Xfi*) l:h7>X7x^->3> (Xl/^ hn3jKl/—>3 » L, G418»'I4 
<Z)3 0X-^M^b7c 0 G418»'ftnnx-&24'>x;i/7 P l/-b^b> Jg^Srfr 
ofc, JSfflJ^O-gP^^#b7cm> ^9<Z>ESi&fflJ5&/^£DNA£&ffiU PCR£J;D 

20 m^^@^oTV^^D->^1203PX-ig^3l^bfeo +Mf> 

1 0# D — b7c "5 (D2 # n — >0ESi$fflJ3&£C57BL/6-7 ^ 

25 Qs\tU/ yZTVh-WX&mtZo 
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1. J. Bone Miner Res., 11 (1996), pp. 1602-1607 

2. Endocr. Metab. Clin. North. Am., 24(1995), pp. 437-450 

3. Am. J. Hum. Genet., 69(2001), pp. 1055-1061 



5 mm±(Dmm<D^m^. 
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15 ^« 

5. @a^i#-^2, @a?>i#^4> ia^j#^6^ sa^J#^-6 6, sa^j#-^6 8, 



WO 2004/042055 



PCT/JP2003/014211 




1 / 8 



WO 2004/042055 



PCT/JP2003/014211 



3000 



2000 



tooo - 




2/8 



WO 2004/042055 



PCT/JP2003/014211 



3000 j — - 




3/8 



WO 2004/042055 



PCT/JP2003/014211 




4/8 



WO 2004/042055 



PCT/JP2003/014211 



IU5 



1000 




5/8 



WO 2004/042055 



PCT/JP2003/014211 




6 / 8 



WO 2004/042055 



PCT/JP2003/014211 



1000 



JQ 



800 * 



600 



8 



400 



200 




to 



15 



20 



25 



30 



7 / 8 



WO 2004/042055 



PCT/JP2003/014211 



M8 



1500 




8/8 



WO 2004/042055 



PCT/JP2003/014211 



SEQUENCE LISTING 

<110> NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY 
AMERSHAM BIOSCIENCES K. K. 

<120> A METHOD FOR DETECTING PAGET 'S DISEASE OF BONE 
<130> YCT-882 

<150> JP2002-323438 
<151> 2002-11-07 

<160> 70 

<170> Patentln version 3.1 

<210> 1 

<211> 2649 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1). - (2649) 

<223> 

<400> 1 

atg get gtg cgc tct cgc cgc ccg tgg atg age gtg gca tta ggg ctg 
Met Ala Yal Arg Ser Arg Arg Pro Trp Met Ser Val Ala Leu Gly Leu 

15 10 15 

gtg ctg ggc ttc acc gec gcg tec tgg etc ate gee ccc agg gtg gcg 
Val Leu Gly Phe Thr Ala Ala Ser Trp Leu He Ala Pro Arg Val Ala 

20 25 30 

gag ctg age gag agg aag aga cgt ggc tec age etc tgc tec tac tac 1 
Glu Leu Ser Glu Arg Lys Arg Arg Gly Ser Ser Leu Cys Ser Tyr Tyr 

35 40 45 

ggt cgc tct get get ggc ccc cgc gee ggc get cag cag ccg etc ccc 1 
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Gly Arg Ser Ala Ala Gly Pro Arg Ala Gly Ala Gin Gin Pro Leu Pro 

50 55 60 

cag ccc cag tec cga cca egg cag gag cag teg ccg ccc ccc gcg cgc 240 
Gin Pro Gin Ser Arg Pro Arg Gin Glu Gin Ser Pro Pro Pro Ala Arg 
65 70 75 80 

cag gat etc cag ggg cca ccg ctg ccc gag gca gca ccc ggg ate acc 288 
Gin Asp Leu Gin Gly Pro Pro Leu Pro Glu Ala Ala Pro Gly He Thr 

85 90 95 

agt ttt cga age age ccc tgg cag cag cca cct ccg ctg cag cag egg 336 
Ser Phe Arg Ser Ser Pro Trp Gin Gin Pro Pro Pro Leu Gin Gin Arg 

100 105 110 

egg cga gga cgc gag cct gag ggc gcg acg ggg ctt ccc ggt get cca 384 
Arg Arg Gly Arg Glu Pro Glu Gly Ala Thr Gly Leu Pro Gly Ala Pro 

115 120 125 

gcg gee gag ggg gag ccc gag gag gag gac ggg ggc gcg get ggg cag 432 
Ala Ala Glu Gly Glu Pro Glu Glu Glu Asp Gly Gly Ala Ala Gly Gin 

130 135 140 

egg aga gac ggc egg ccg ggg agt age cac aac ggc age ggg gac ggg 480 
Arg Arg Asp Gly Arg Pro Gly Ser Ser His Asn Gly Ser Gly Asp Gly 
145 150 155 160 

ggc get gee gee ccg age gee cga ccc egg gac ttc ctg tac gtg ggg 528 
Gly Ala Ala Ala Pro Ser Ala Arg Pro Arg Asp Phe Leu Tyr Val Gly 

165 170 175 

gtg atg acc gcg cag aag tac ctg ggc age cgc gcg ctg gee gcg cag 576 
Val Met Thr Ala Gin Lys Tyr Leu Gly Ser Arg Ala Leu Ala Ala Gin 

180 185 190 

egg acc tgg gcg cgt ttc ate ccg ggc cgc gtg gag ttc ttt tec age 624 
Arg Thr Trp Ala Arg Phe He Pro Gly Arg Val Glu Phe Phe Ser Ser 

195 200 205 

cag cag ccc ccc aac gee ggc cag ccc ccg cca ccc ctg cct gtc ate 672 
Gin Gin Pro Pro Asn Ala Gly Gin Pro Pro Pro Pro Leu Pro Val He 

210 215 220 

gcg eta ccg ggt gtg gac gac tec tat cct ccc cag aaa aag tec ttc 720 
Ala Leu Pro Gly Val Asp Asp Ser Tyr Pro Pro Gin Lys Lys Ser Phe 
225 230 235 240 

atg atg ate aag tac atg cac gac cac tac ctg gac aag tat gag tgg 768 
Met Met He Lys Tyr Met His Asp His Tyr Leu Asp Lys Tyr Glu Trp 
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245 250 255 

ttc atg cgc gcc gac gac gat gtc tac ate aaa ggt gat aaa tta gaa 816 
Phe Met Arg Ala Asp Asp Asp Val Tyr He Lys Gly Asp Lys Leu Glu 

260 265 270 

gag ttt ctt aga teg eta aac age agt aag cct etc tac ctg gga cag 864 
Glu Phe Leu Arg Ser Leu Asn Ser Ser Lys Pro Leu Tyr Leu Gly Gin 

275 280 285 

act ggc ctg ggg aat att gaa gag ctt gga aag ctg gga ctg gag cct 912 
Thr Gly Leu Gly Asn He Glu Glu Leu Gly Lys Leu Gly Leu Glu Pro 

290 295 300 

ggg gaa aac ttc tgt atg gga gga cct ggc atg ate ttt age cga gaa 960 
Gly Glu Asn Phe Cys Met Gly Gly Pro Gly Met He Phe Ser Arg Glu 
305 310 315 320 

gtt etc agg agg atg gtg cca cat att ggt gaa tgc ctt aga gaa atg 1008 
Val Leu Arg Arg Met Val Pro His lie Gly Glu Cys Leu Arg Glu Met 

325 330 335 

tac acg act cat gag gat gtg gaa gta gga aga tgc gtt cgc cgt ttt 1056 
Tyr Thr Thr His Glu Asp Val Glu Val Gly Arg Cys Val Arg Arg Phe 

340 345 350 

ggt ggg act cag tgt gtc tgg tct tac gag atg caa caa ctg ttc cat 1104 
Gly Gly Thr Gin Cys Val Trp Ser Tyr Glu Met Gin Gin Leu Phe His 

355 360 365 

gaa aat tat gaa cac aat egg aag ggt tac ate caa gac ctt cac aat 1152 
Glu Asn Tyr Glu His Asn Arg Lys Gly Tyr lie Gin Asp Leu His Asn 

370 375 380 

age aaa ate cat gca gcc ata aca ctt cat ccc aac aaa agg cct gca 1200 
Ser Lys He His Ala Ala He Thr Leu His Pro Asn Lys Arg Pro Ala 
385 390 395 400 

tac caa tac agg ctg cat aat tac atg etc age cgc aaa att tct gaa 1248 
Tyr Gin Tyr Arg Leu His Asn Tyr Met Leu Ser Arg Lys He Ser Glu 

405 410 415 

ctt cgc tac cgc acc ate cag etc cac agg gaa agt gcc ctg atg age 1296 
Leu Arg Tyr Arg Thr lie Gin Leu His Arg Glu Ser Ala Leu Met Ser 

420 425 430 

aag etc agt aac aca gaa gtg age aaa gag gac cag cag ctg gga gtg 1344 
Lys Leu Ser Asn Thr Glu Val Ser Lys Glu Asp Gin Gin Leu Gly Val 
435 440 445 
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ata cct tct ttc aac cac ttc cag cct egg gag aga aat gaa gtg ata 1392 
He Pro Ser Phe Asn His Phe Gin Pro Arg Glu Arg Asn Glu Val He 

450 455 460 

gaa tgg gag ttc ctg aca ggg aag ctt eta tac tea gca get gag aac 1440 
Glu Trp Glu Phe Leu Thr Gly Lys Leu Leu Tyr Ser Ala Ala Glu Asn 
465 470 475 480 

cag ccc cct cga cag age etc agt age att tta aga aca gca ctg gat 1488 
Gin Pro Pro Arg Gin Ser Leu Ser Ser He Leu Arg Thr Ala Leu Asp 

485 490 495 

gat ace gtc eta cag gtg atg gag atg ate aat gag aat gee aag age 1536 
Asp Thr Val Leu Gin Val Met Glu Met He Asn Glu Asn Ala Lys Ser 

500 505 510 

aga gga egg etc att gac ttc aag gaa att cag tat ggc tac cgc aga 1584 
Arg Gly Arg Leu He Asp Phe Lys Glu He Gin Tyr Gly Tyr Arg Arg 

515 520 525 

gtt aac ccc atg cac ggg gtg gag tac att ttg gat tta etc ctt tta 1632 
Val Asn Pro Met His Gly Val Glu Tyr He Leu Asp Leu Leu Leu Leu 

530 535 540 

tac aaa aga cac aag gga agg aaa ctg act gtg cca gtg aga cgt cat 1680 
Tyr Lys Arg His Lys Gly Arg Lys Leu Thr Val Pro Val Arg Arg His 
545 550 555 560 

gee tat ctt cag cag ttg ttc age aag cct ttc ttc aga gag ace gaa 1728 
Ala Tyr Leu Gin Gin Leu Phe Ser Lys Pro Phe Phe Arg Glu Thr Glu 

565 570 575 

gag eta gat gtc aac agt ctt gtg gag agt att aac agt gaa act cag 1776 
Glu Leu Asp Val Asn Ser Leu Val Glu Ser He Asn Ser Glu Thr Gin 

580 585 590 

tea ttc tec ttt ata tct aat tct tta aag ata tta tct tct ttt caa 1824 
Ser Phe Ser Phe He Ser Asn Ser Leu Lys He Leu Ser Ser Phe Gin 

595 600 605 

ggt gee aaa gaa atg gga ggg cac aat gaa aag aaa gta cac att etc 1872 
Gly Ala Lys Glu Met Gly Gly His Asn Glu Lys Lys Val His He Leu 

610 615 620 

gtt cct etc ate gga agg tat gac att ttc ttg aga ttc atg gag aac 1920 
Val Pro Leu He Gly Arg Tyr Asp He Phe Leu Arg Phe Met Glu Asn 
625 630 635 640 

ttt gaa aac atg tgt ctt ate cca aag cag aat gta aag ttg gtc att 1968 
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Phe Glu Asn Met Cys Leu He Pro Lys Gin Asn Val Lys Leu Val He 

645 650 655 

ate ctt ttc agt agg gat tct ggc caa gac tec age aag cat att gag 2016 
He Leu Phe Ser Arg Asp Ser Gly Gin Asp Ser Ser Lys His He Glu 

660 665 670 

ctg ata aaa ggg tac cag aac aag tac ccc aaa gca gaa atg acc ctg 2064 
Leu He Lys Gly Tyr Gin Asn Lys Tyr Pro Lys Ala Glu Met Thr Leu 

675 680 685 

ate cca atg aag gga gag ttt tec aga ggt ctt ggt ctt gaa atg get 2112 
He Pro Met Lys Gly Glu Phe Ser Arg Gly Leu Gly Leu Glu Met Ala 

690 695 700 

tct gee cag ttt gac aat gac act ttg ctg eta ttt tgt gat gtt gac 2160 
Ser Ala Gin Phe Asp Asn Asp Thr Leu Leu Leu Phe Cys Asp Val Asp 
705 710 715 720 

ttg ate ttc aga gaa gat ttt etc caa cga tgt aga gac aat aca att 2208 
Leu He Phe Arg Glu Asp Phe Leu Gin Arg Cys Arg Asp Asn Thr He 

725 730 735 

cag gga caa cag gtg tac tat ccc ate ate ttt age cag tat gac cca 2256 
Gin Gly Gin Gin Val Tyr Tyr Pro He He Phe Ser Gin Tyr Asp Pro 

740 745 750 

aag gta aca aac ggg gga aat cct ccc act gat ggt tac ttc ata ttc 2304 
Lys Val Thr Asn Gly Gly Asn Pro Pro Thr Asp Gly Tyr Phe He Phe 

755 760 765 

tea aaa aag act gga ttt tgg aga gac tat gga tat ggc ate acc tgt 2352 
Ser Lys Lys Thr Gly Phe Trp Arg Asp Tyr Gly Tyr Gly He Thr Cys 

770 775 780 

att tac aaa agt gat ctt eta ggt gca ggt gga ttt gat acc tea ata 2400 
He Tyr Lys Ser Asp Leu Leu Gly Ala Gly Gly Phe Asp Thr Ser He 
785 790 795 800 

caa ggc tgg gga eta gaa gat gta gat etc tac aat aaa gtc att eta 2448 
Gin Gly Trp Gly Leu Glu Asp Val Asp Leu Tyr Asn Lys Val He Leu 

805 810 815 

tct ggc tta agg cca ttc aga age caa gaa gta gga gtg gtg cat att 2496 
Ser Gly Leu Arg Pro Phe Arg Ser Gin Glu Val Gly Val Val His lie 

820 825 830 

ttc cat cca gtt cat tgt gat cct aac ttg gac cct aag cag tat aag 2544 
Phe His Pro Val His Cys Asp Pro Asn Leu Asp Pro Lys Gin Tyr Lys 
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835 840 845 

atg tgc tta gga tec aag gca agt act ttc gcc tea acc atg caa ctg 2592 
Met Cys Leu Gly Ser Lys Ala Ser Thr Phe Ala Ser Thr Met Gin Leu 

850 855 860 

get gaa etc tgg ctt gaa aaa cat tta ggt gtc agg tac aat cga act 2640 
Ala Glu Leu Trp Leu Glu Lys His Leu Gly Val Arg Tyr Asn Arg Thr 
865 870 875 880 

etc tec tga 2649 
Leu Ser 

<210> 2 

<211> 882 

<212> PRT 

<213> Homo sapiens 

<400> 2 

Met Ala Val Arg Ser Arg Arg Pro Trp Met Ser Val Ala Leu Gly Leu 
15 10 15 



Val Leu Gly Phe Thr Ala Ala Ser Trp Leu He Ala Pro Arg Val Ala 
20 25 30 



Glu Leu Ser Glu Arg Lys Arg Arg Gly Ser Ser Leu Cys Ser Tyr Tyr 
35 40 45 



Gly Arg Ser Ala Ala Gly Pro Arg Ala Gly Ala Gin Gin Pro Leu Pro 
50 55 60 



Gin Pro Gin Ser Arg Pro Arg Gin Glu Gin Ser Pro Pro Pro Ala Arg 
65 70 75 80 
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Gin Asp Leu Gin Gly Pro Pro Leu Pro Glu Ala Ala Pro Gly He Thr 
85 90 95 



Ser Phe Arg Ser Ser Pro Trp Gin Gin Pro Pro Pro Leu Gin Gin Arg 
100 105 110 



Arg Arg Gly Arg Glu Pro Glu Gly Ala Thr Gly Leu Pro Gly Ala Pro 
115 120 125 



Ala Ala Glu Gly Glu Pro Glu Glu Glu Asp Gly Gly Ala Ala Gly Gin 
130 135 140 



Arg Arg Asp Gly Arg Pro Gly Ser Ser His Asn Gly Ser Gly Asp Gly 
145 150 155 160 



Gly Ala Ala Ala Pro Ser Ala Arg Pro Arg Asp Phe Leu Tyr Val Gly 
165 170 175 



Val Met Thr Ala Gin Lys Tyr Leu Gly Ser Arg Ala Leu Ala Ala Gin 
180 185 190 



Arg Thr Trp Ala Arg Phe He Pro Gly Arg Val Glu Phe Phe Ser Ser 
195 200 205 



Gin Gin Pro Pro Asn Ala Gly Gin Pro Pro Pro Pro Leu Pro Val He 
210 215 220 



Ala Leu Pro Gly Val Asp Asp Ser Tyr Pro Pro Gin Lys Lys Ser Phe 
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225 



230 



235 



240 



Met Met lie Lys Tyr Met His Asp His Tyr Leu Asp Lys Tyr Glu Trp 
245 250 255 



Phe Met Arg Ala Asp Asp Asp Val Tyr He Lys Gly Asp Lys Leu Glu 
260 265 270 



Glu Phe Leu Arg Ser Leu Asn Ser Ser Lys Pro Leu Tyr Leu Gly Gin 
275 280 285 



Thr Gly Leu Gly Asn He Glu Glu Leu Gly Lys Leu Gly Leu Glu Pro 
290 295 300 



Gly Glu Asn Phe Cys Met Gly Gly Pro Gly Met He Phe Ser Arg Glu 
305 310 315 320 



Val Leu Arg Arg Met Val Pro His He Gly Glu Cys Leu Arg Glu Met 
325 330 335 



Tyr Thr Thr His Glu Asp Val Glu Val Gly Arg Cys Val Arg Arg Phe 
340 345 350 



Gly Gly Thr Gin Cys Val Trp Ser Tyr Glu Met Gin Gin Leu Phe His 
355 360 365 



Glu Asn Tyr Glu His Asn Arg Lys Gly Tyr He Gin Asp Leu His Asn 
370 375 380 
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Ser Lys He His Ala Ala He Thr Leu His Pro Asn Lys Arg Pro Ala 
385 390 395 400 



Tyr Gin Tyr Arg Leu His Asn Tyr Met Leu Ser Arg Lys He Ser Glu 
405 410 415 



Leu Arg Tyr Arg Thr lie Gin Leu His Arg Glu Ser Ala Leu Met Ser 
420 425 430 



Lys Leu Ser Asn Thr Glu Val Ser Lys Glu Asp Gin Gin Leu Gly Val 
435 440 445 

He Pro Ser Phe Asn His Phe Gin Pro Arg Glu Arg Asn Glu Val He 
450 455 460 



Glu Trp Glu Phe Leu Thr Gly Lys Leu Leu Tyr Ser Ala Ala Glu Asn 
465 470 475 480 



Gin Pro Pro Arg Gin Ser Leu Ser Ser lie Leu Arg Thr Ala Leu Asp 
485 490 495 



Asp Thr Val Leu Gin Val Met Glu Met He Asn Glu Asn Ala Lys Ser 
500 505 510 



Arg Gly Arg Leu He Asp Phe Lys Glu He Gin Tyr Gly Tyr Arg Arg 
515 520 525 
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Val Asn Pro Met His Gly Val Glu Tyr He Leu Asp Leu Leu Leu Leu 
530 535 540 



Tyr Lys Arg His Lys Gly Arg Lys Leu Thr Val Pro Val Arg Arg His 
545 550 555 560 



Ala Tyr Leu Gin Gin Leu Phe Ser Lys Pro Phe Phe Arg Glu Thr Glu 
565 570 575 



Glu Leu Asp Val Asn Ser Leu Val Glu Ser He Asn Ser Glu Thr Gin 
580 585 590 



Ser Phe Ser Phe He Ser Asn Ser Leu Lys He Leu Ser Ser Phe Gin 
595 600 605 



Gly Ala Lys Glu Met Gly Gly His Asn Glu Lys Lys Val His He Leu 
610 615 620 



Val Pro Leu He Gly Arg Tyr Asp He Phe Leu Arg Phe Met Glu Asn 
625 630 635 640 



Phe Glu Asn Met Cys Leu He Pro Lys Gin Asn Val Lys Leu Val He 
645 650 655 



He Leu Phe Ser Arg Asp Ser Gly Gin Asp Ser Ser Lys His He Glu 
660 665 670 
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Leu He Lys Gly Tyr Gin Asn Lys Tyr Pro Lys Ala Glu Met Thr Leu 
675 680 685 



He Pro Met Lys Gly Glu Phe Ser Arg Gly Leu Gly Leu Glu Met Ala 
690 695 700 



Ser Ala Gin Phe Asp Asn Asp Thr Leu Leu Leu Phe Cys Asp Val Asp 
705 710 715 720 



Leu He Phe Arg Glu Asp Phe Leu Gin Arg Cys Arg Asp Asn Thr He 
725 730 735 



Gin Gly Gin Gin Val Tyr Tyr Pro He He Phe Ser Gin Tyr Asp Pro 
740 745 750 



Lys Val Thr Asn Gly Gly Asn Pro Pro Thr Asp Gly Tyr Phe He Phe 
755 760 765 



Ser Lys Lys Thr Gly Phe Trp Arg Asp Tyr Gly Tyr Gly He Thr Cys 
770 775 780 



He Tyr Lys Ser Asp Leu Leu Gly Ala Gly Gly Phe Asp Thr Ser He 
785 790 795 800 



Gin Gly Trp Gly Leu Glu Asp Val Asp Leu Tyr Asn Lys Val He Leu 
805 810 815 



Ser Gly Leu Arg Pro Phe Arg Ser Gin Glu Val Gly Val Val His He 
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820 825 830 



Phe His Pro Val His Cys Asp Pro Asn Leu Asp Pro Lys Gin Tyr Lys 
835 840 845 



Met Cys Leu Gly Ser Lys Ala Ser Thr Phe Ala Ser Thr Met Gin Leu 
850 855 860 



Ala Glu Leu Trp Leu Glu Lys His Leu Gly Val Arg Tyr Asn Arg Thr 
865 870 875 880 



Leu Ser 



<210> 3 

<211> 2328 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1)..(2328) 

<223> 

<400> 3 

atg egg gca teg ctg ctg ctg teg gtg ctg egg ccc gca ggg ccc gtg 48 
Met Arg Ala Ser Leu Leu Leu Ser Val Leu Arg Pro Ala Gly Pro Val 

15 10 15 

gec gtg ggc ate tec ctg ggc ttc acc ctg age ctg etc age gtc acc 96 
Ala Val Gly He Ser Leu Gly Phe Thr Leu Ser Leu Leu Ser Val Thr 

20 25 30 

tgg gtg gag gag ccg tgc ggc cca ggc ccg ccc caa cct gga gac tct 144 
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Trp Val Glu Glu Pro Cys Gly Pro Gly Pro Pro Gin Pro Gly Asp Ser 

35 40 45 

gag ctg ccg ccg cgc ggc aac acc aac gcg gcg cgc egg ccc aac teg 
Glu Leu Pro Pro Arg Gly Asn Thr Asn Ala Ala Arg Arg Pro Asn Ser 

50 55 60 

gtg cag ccc gga gcg gag cgc gag aag ccc ggg gec ggc gaa ggc gee 
Val Gin Pro Gly Ala Glu Arg Glu Lys Pro Gly Ala Gly Glu Gly Ala 
65 70 75 80 

ggg gag aat tgg gag ccg cgc gtc ttg ccc tac cac cct gca cag ccc 
Gly Glu Asn Trp Glu Pro Arg Val Leu Pro Tyr His Pro Ala Gin Pro 

85 90 95 

ggc cag gec gec aaa aag gec gtc agg acc cgc tac ate age acg gag 
Gly Gin Ala Ala Lys Lys Ala Val Arg Thr Arg Tyr lie Ser Thr Glu 

100 105 110 

ctg ggc ate agg cag agg ctg ctg gtg gcg gtg ctg acc tct cag acc 
Leu Gly He Arg Gin Arg Leu Leu Val Ala Val Leu Thr Ser Gin Thr 

115 120 125 

acg ctg ccc acg ctg ggc gtg gec gtg aac cgc acg ctg ggg cac egg 
Thr Leu Pro Thr Leu Gly Val Ala Val Asn Arg Thr Leu Gly His Arg 

130 135 140 

ctg gag cgt gtg gtg ttc ctg acg ggc gca egg ggc cgc egg gec cca 
Leu Glu Arg Val Val Phe Leu Thr Gly Ala Arg Gly Arg Arg Ala Pro 
145 150 155 160 

cct ggc atg gca gtg gtg acg ctg ggc gag gag cga ccc att gga cac 
Pro Gly Met Ala Val Val Thr Leu Gly Glu Glu Arg Pro He Gly His 

165 170 175 

ctg cac ctg gcg ctg cgc cac ctg ctg gag cag cac ggc gac gac ttt 
Leu His Leu Ala Leu Arg His Leu Leu Glu Gin His Gly Asp Asp Phe 

180 185 190 

gac tgg ttc ttc ctg gtg cct gac acc acc tac acc gag gcg cac ggc 
Asp Trp Phe Phe Leu Val Pro Asp Thr Thr Tyr Thr Glu Ala His Gly 

195 200 205 

ctg gca cgc eta act ggc cac etc age ctg gee tec gee gee cac ctg 
Leu Ala Arg Leu Thr Gly His Leu Ser Leu Ala Ser Ala Ala His Leu 

210 215 220 

tac ctg ggc egg ccc cag gac ttc ate ggc gga gag ccc acc ccc ggc 
Tyr Leu Gly Arg Pro Gin Asp Phe He Gly Gly Glu Pro Thr Pro Gly 
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225 230 235 240 

cgc tac tgc cac gga ggc ttt ggg gtg ctg ctg teg cgc atg ctg ctg 768 

Arg Tyr Cys His Gly Gly Phe Gly Val Leu Leu Ser Arg Met Leu Leu 

245 250 255 

caa caa ctg cgc ccc cac ctg gaa ggc tgc cgc aac gac ate gtc agt 816 
Gin Gin Leu Arg Pro His Leu Glu Gly Cys Arg Asn Asp lie Val Ser 

260 265 270 

gcg cgc cct gac gag tgg ctg ggt cgc tgc att etc gat gec acc ggg 864 
Ala Arg Pro Asp Glu Trp Leu Gly Arg Cys He Leu Asp Ala Thr Gly 

275 280 285 

gtg ggc tgc act ggt gac cac gag ggg gtg cac tat age cat ctg gag 912 
Val Gly Cys Thr Gly Asp His Glu Gly Val His Tyr Ser His Leu Glu 

290 295 300 

ctg age cct ggg gag cca gtg cag gag ggg gac cct cat ttc cga agt 960 
Leu Ser Pro Gly Glu Pro Val Gin Glu Gly Asp Pro His Phe Arg Ser 
305 310 315 320 

gec ctg aca gee cac cct gtg cgt gac cct gtg cac atg tac cag ctg 1008 
Ala Leu Thr Ala His Pro Val Arg Asp Pro Val His Met Tyr Gin Leu 

325 330 335 

cac aaa get ttc gee cga get gaa ctg gaa cgc acg tac cag gag ate 1056 
His Lys Ala Phe Ala Arg Ala Glu Leu Glu Arg Thr Tyr Gin Glu lie 

340 345 350 

cag gag tta cag tgg gag ate cag aat acc age cat ctg gee gtt gat 1104 
Gin Glu Leu Gin Trp Glu He Gin Asn Thr Ser His Leu Ala Val Asp 

355 360 365 

ggg gac egg gca get get tgg ccc gtg ggt att cca gca cca tec cgc 1152 
Gly Asp Arg Ala Ala Ala Trp Pro Val Gly He Pro Ala Pro Ser Arg 

370 375 380 

ccg gee tec cgc ttt gag gtg ctg cgc tgg gac tac ttc acg gag cag 1200 
Pro Ala Ser Arg Phe Glu Val Leu Arg Trp Asp Tyr Phe Thr Glu Gin 
385 390 395 400 

cac get ttc tec tgc gec gat ggc tea ccc cgc tgc cca ctg cgt ggg 1248 
His Ala Phe Ser Cys Ala Asp Gly Ser Pro Arg Cys Pro Leu Arg Gly 

405 410 415 

get gac egg get gat gtg gee gat gtt ctg ggg aca get eta gag gag 1296 
Ala Asp Arg Ala Asp Val Ala Asp Val Leu Gly Thr Ala Leu Glu Glu 
420 425 430 
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ctg aac cgc cgc tac cac ccg gcc ttg egg etc cag aag cag cag ctg 1344 
Leu Asn Arg Arg Tyr His Pro Ala Leu Arg Leu Gin Lys Gin Gin Leu 

435 440 445 

gtg aat ggc tac cga cgc ttt gat ccg gcc egg ggt atg gaa tac acg 1392 
Val Asn Gly Tyr Arg Arg Phe Asp Pro Ala Arg Gly Met Glu Tyr Thr 

450 455 460 

ctg gac ttg cag ctg gag gca ctg ace ccc cag gga ggc cgc egg ccc 1440 
Leu Asp Leu Gin Leu Glu Ala Leu Thr Pro Gin Gly Gly Arg Arg Pro 
465 470 475 480 

etc act cgc cga gtg cag ctg etc egg ccg ctg age cgc gtg gag ate 1488 
Leu Thr Arg Arg Val Gin Leu Leu Arg Pro Leu Ser Arg Val Glu He 

485 490 495 

ttg cct gtg ccc tat gtc act gag gcc tea cgt etc act gtg ctg ctg 1536 
Leu Pro Val Pro Tyr Val Thr Glu Ala Ser Arg Leu Thr Val Leu Leu 

500 505 510 

cct eta get gcg get gag cgt gac ctg gcc cct ggc ttc ttg gag gcc 1584 
Pro Leu Ala Ala Ala Glu Arg Asp Leu Ala Pro Gly Phe Leu Glu Ala 

515 520 525 

ttt gcc act gca gca ctg gag cct ggt gat get gcg gca gcc ctg ace 1632 
Phe Ala Thr Ala Ala Leu Glu Pro Gly Asp Ala Ala Ala Ala Leu Thr 

530 535 540 

ctg ctg eta ctg tat gag ccg cgc cag gcc cag cgc gtg gcc cat gca 1680 
Leu Leu Leu Leu Tyr Glu Pro Arg Gin Ala Gin Arg Val Ala His Ala 
545 550 555 560 

gat gtc ttc gca cct gtc aag gcc cac gtg gca gag ctg gag egg cgt 1728 
Asp Val Phe Ala Pro Val Lys Ala His Val Ala Glu Leu Glu Arg Arg 

565 570 575 

ttc ccc ggt gcc egg gtg cca tgg etc agt gtg cag aca gcc gca ccc 1776 
Phe Pro Gly Ala Arg Val Pro Trp Leu Ser Val Gin Thr Ala Ala Pro 

580 585 590 

tea cca ctg cgc etc atg gat eta etc tec aag aag cac ccg ctg gac 1824 
Ser Pro Leu Arg Leu Met Asp Leu Leu Ser Lys Lys His Pro Leu Asp 

595 600 605 

aca ctg ttc ctg ctg gcc ggg cca gac acg gtg etc acg cct gac ttc 1872 
Thr Leu Phe Leu Leu Ala Gly Pro Asp Thr Val Leu Thr Pro Asp Phe 

610 615 620 

ctg aac cgc tgc cgc atg cat gcc ate tec ggc tgg cag gcc ttc ttt 1920 
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Leu Asn Arg Cys 
625 

ccc atg cat ttc 
Pro Met His Phe 



cct ggg 
Pro Gly 

gca gcc 
Ala Ala 

ggg cgc 
Gly Arg 
690 
ctg gat 
Leu Asp 
705 

egg gcg 
Arg Ala 



ccc cca 
Pro Pro 
660 
age gag 
Ser Glu 
675 

ctg gcg 
Leu Ala 

gtg tac 
Val Tyr 

gtg gag 
Val Glu 



Arg Met His Ala He 

630 
caa gcc 
Gin Ala 
645 

gag ctg 
Glu Leu 



ttc cac cca 
Phe His Pro 



age gcg agg etc 
Ser Ala Arg Leu 
740 

ctt gag ggc etc 
Leu Glu Gly Leu 
755 

cag gag cag ggc 
Gin Glu Gin Gly 
770 



gcc tgc 
Ala Cys 

gca gcc 
Ala Ala 

gag ctg 
Glu Leu 
710 
ccg gcg 
Pro Ala 
725 

agt gag 
Ser Glu 

ggc tec 
Gly Ser 

aac age 
Asn Ser 



ggc cgt gac 
Gly Arg Asp 
665 

ttc tac aac 
Phe Tyr Asn 

680 
tea gaa caa 
Ser Glu Gin 
695 

ttc etc cac 
Phe Leu His 

ctg ctg cag 
Leu Leu Gin 

gac ctg tac 
Asp Leu Tyr 
745 

cga acc cag 
Arg Thr Gin 

760 
acc tga 
Thr 
775 



Ser Gly Trp Gin 

635 
get gtg 
Ala Val 
650 

act ggc 
Thr Gly 



gcc cca 
Ala Pro 

cgc ttt 
Arg Phe 



tec gac 
Ser Asp 

gaa gag 
Glu Glu 

ttc tec 
Phe Ser 
715 
cgc tac 
Arg Tyr 
730 

cac cgc 
His Arg 

ctg gcc 
Leu Ala 



tac gtg 
Tyr Val 
685 
gag ctg 
Glu Leu 
700 

agt ctg 
Ser Leu 

egg gcc 
Arg Ala 

tgc etc 
Cys Leu 



atg eta 
Met Leu 
765 



Ala Phe Phe 
640 

cca caa ggg 1968 
Pro Gin Gly 
655 

gat cgc cag 2016 

Asp Arg Gin 

670 

gca gcc cgt 2064 
Ala Ala Arg 

ctg gag age 2112 
Leu Glu Ser 

cat gtg ctg 2160 
His Val Leu 
720 

cag acg tgc 2208 
Gin Thr Cys 
735 

cag age gtg 2256 
Gin Ser Val 
750 

etc ttt gaa 2304 
Leu Phe Glu 

2328 



<210> 4 

<211> 775 

<212> PRT 

<213> Homo sapiens 



<400> 4 
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Met Arg Ala Ser Leu Leu Leu Ser Val Leu Arg Pro Ala Gly Pro Val 
15 10 15 



Ala Val Gly He Ser Leu Gly Phe Thr Leu Ser Leu Leu Ser Val Thr 
20 25 30 



Trp Val Glu Glu Pro Cys Gly Pro Gly Pro Pro Gin Pro Gly Asp Ser 
35 40 45 



Glu Leu Pro Pro Arg Gly Asn Thr Asn Ala Ala Arg Arg Pro Asn Ser 
50 55 60 



Val Gin Pro Gly Ala Glu Arg Glu Lys Pro Gly Ala Gly Glu Gly Ala 
65 70 75 80 



Gly Glu Asn Trp Glu Pro Arg Val Leu Pro Tyr His Pro Ala Gin Pro 
85 90 95 



Gly Gin Ala Ala Lys Lys Ala Val Arg Thr Arg Tyr lie Ser Thr Glu 
100 105 110 



Leu Gly He Arg Gin Arg Leu Leu Val Ala Val Leu Thr Ser Gin Thr 
115 120 125 



Thr Leu Pro Thr Leu Gly Val Ala Val Asn Arg Thr Leu Gly His Arg 
130 135 140 



Leu Glu Arg Val Val Phe Leu Thr Gly Ala Arg Gly Arg Arg Ala Pro 
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145 



150 



155 



160 



Pro Gly Met Ala Val Val Thr Leu Gly Glu Glu Arg Pro He Gly His 
165 170 175 



Leu His Leu Ala Leu Arg His Leu Leu Glu Gin His Gly Asp Asp Phe 
180 185 190 



Asp Trp Phe Phe Leu Val Pro Asp Thr Thr Tyr Thr Glu Ala His Gly 
195 200 205 



Leu Ala Arg Leu Thr Gly His Leu Ser Leu Ala Ser Ala Ala His Leu 
210 215 220 



Tyr Leu Gly Arg Pro Gin Asp Phe He Gly Gly Glu Pro Thr Pro Gly 
225 230 235 240 



Arg Tyr Cys His Gly Gly Phe Gly Val Leu Leu Ser Arg Met Leu Leu 
245 250 255 



Gin Gin Leu Arg Pro His Leu Glu Gly Cys Arg Asn Asp He Val Ser 
260 265 270 



Ala Arg Pro Asp Glu Trp Leu Gly Arg Cys He Leu Asp Ala Thr Gly 
275 280 285 



Val Gly Cys Thr Gly Asp His Glu Gly Val His Tyr Ser His Leu Glu 
290 295 300 
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Leu Ser Pro Gly Glu Pro Val Gin Glu Gly Asp Pro His Phe Arg Ser 
305 310 315 320 



Ala Leu Thr Ala His Pro Val Arg Asp Pro Val His Met Tyr Gin Leu 
325 330 335 



His Lys Ala Phe Ala Arg Ala Glu Leu Glu Arg Thr Tyr Gin Glu He 
340 345 350 



Gin Glu Leu Gin Trp Glu He Gin Asn Thr Ser His Leu Ala Val Asp 
355 360 365 

Gly Asp Arg Ala Ala Ala Trp Pro Val Gly He Pro Ala Pro Ser Arg 
370 375 380 

Pro Ala Ser Arg Phe Glu Val Leu Arg Trp Asp Tyr Phe Thr Glu Gin 
385 390 395 400 



His Ala Phe Ser Cys Ala Asp Gly Ser Pro Arg Cys Pro Leu Arg Gly 
405 410 415 



Ala Asp Arg Ala Asp Val Ala Asp Val Leu Gly Thr Ala Leu Glu Glu 
420 425 430 



Leu Asn Arg Arg Tyr His Pro Ala Leu Arg Leu Gin Lys Gin Gin Leu 
435 440 445 
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Val Asn Gly Tyr Arg Arg Phe Asp Pro Ala Arg Gly Met Glu Tyr Thr 
450 455 460 

Leu Asp Leu Gin Leu Glu Ala Leu Thr Pro Gin Gly Gly Arg Arg Pro 
465 470 475 480 



Leu Thr Arg Arg Val Gin Leu Leu Arg Pro Leu Ser Arg Val Glu He 
485 490 495 



Leu Pro Val Pro Tyr Val Thr Glu Ala Ser Arg Leu Thr Val Leu Leu 
500 505 510 

Pro Leu Ala Ala Ala Glu Arg Asp Leu Ala Pro Gly Phe Leu Glu Ala 
515 520 525 



Phe Ala Thr Ala Ala Leu Glu Pro Gly Asp Ala Ala Ala Ala Leu Thr 
530 535 540 

Leu Leu Leu Leu Tyr Glu Pro Arg Gin Ala Gin Arg Val Ala His Ala 
545 550 555 560 



Asp Val Phe Ala Pro Val Lys Ala His Val Ala Glu Leu Glu Arg Arg 
565 570 575 



Phe Pro Gly Ala Arg Val Pro Trp Leu Ser Val Gin Thr Ala Ala Pro 
580 585 590 
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Ser Pro Leu Arg Leu Met Asp Leu Leu Ser Lys Lys His Pro Leu Asp 
595 600 605 



Thr Leu Phe Leu Leu Ala Gly Pro Asp Thr Val Leu Thr Pro Asp Phe 
610 615 620 



Leu Asn Arg Cys Arg Met His Ala He Ser Gly Trp Gin Ala Phe Phe 
625 630 635 640 



Pro Met His Phe Gin Ala Phe His Pro Ala Val Ala Pro Pro Gin Gly 
645 650 655 



Pro Gly Pro Pro Glu Leu Gly Arg Asp Thr Gly Arg Phe Asp Arg Gin 
660 665 670 



Ala Ala Ser Glu Ala Cys Phe Tyr Asn Ser Asp Tyr Val Ala Ala Arg 
675 680 685 



Gly Arg Leu Ala Ala Ala Ser Glu Gin Glu Glu Glu Leu Leu Glu Ser 
690 695 700 



Leu Asp Val Tyr Glu Leu Phe Leu His Phe Ser Ser Leu His Val Leu 
705 710 715 720 



Arg Ala Val Glu Pro Ala Leu Leu Gin Arg Tyr Arg Ala Gin Thr Cys 
725 730 735 



Ser Ala Arg Leu Ser Glu Asp Leu Tyr His Arg Cys Leu Gin Ser Val 
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740 745 750 



Leu Glu Gly Leu Gly Ser Arg Thr Gin Leu Ala Met Leu Leu Phe Glu 
755 760 765 



Gin Glu Gin Gly Asn Ser Thr 
770 775 



<210> 5 

<211> 1669 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (41).. (1024) 

<223> 

<400> 5 

ctgcgagcgc ctgccccatg cgccgccgcc tctccgcacg atg ttc ccc teg egg 55 

Met Phe Pro Ser Arg 

1 5 

agg aaa gcg gcg cag ctg ccc tgg gag gac ggc agg tec ggg ttg etc 103 

Arg Lys Ala Ala Gin Leu Pro Trp Glu Asp Gly Arg Ser Gly Leu Leu 

10 15 20 

tec ggc ggc etc cct egg aag tgt tec gtc ttc cac ctg ttc gtg gec 151 

Ser Gly Gly Leu Pro Arg Lys Cys Ser Val Phe His Leu Phe Yal Ala 

25 30 35 

tgc etc teg ctg ggc ttc ttc tec eta etc tgg ctg cag etc age tgc 199 

Cys Leu Ser Leu Gly Phe Phe Ser Leu Leu Trp Leu Gin Leu Ser Cys 

40 45 50 

tct ggg gac gtg gec egg gca gtc agg gga caa ggg cag gag acc teg 247 
Ser Gly Asp Val Ala Arg Ala Val Arg Gly Gin Gly Gin Glu Thr Ser 
55 60 65 
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ggc cct ccc cgc gcc tgc ccc cca gag ccg ccc cct gag cac tgg gaa 295 

Gly Pro Pro Arg Ala Cys Pro Pro Glu Pro Pro Pro Glu His Trp Glu 

70 75 80 85 

gaa gac gca tec tgg ggc ccc cac cgc ctg gca gtg ctg gtg ccc ttc 343 

Glu Asp Ala Ser Trp Gly Pro His Arg Leu Ala Val Leu Val Pro Phe 

90 95 100 

cgc gaa cgc ttc gag gag etc ctg gtc ttc gtg ccc cac atg cgc cgc 391 

Arg Glu Arg Phe Glu Glu Leu Leu Val Phe Val Pro His Met Arg Arg 

105 110 115 

ttc ctg age agg aag aag ate egg cac cac ate tac gtg etc aac cag 439 

Phe Leu Ser Arg Lys Lys He Arg His His He Tyr Val Leu Asn Gin 

120 125 130 

gtg gac cac ttc agg ttc aac egg gca gcg etc ate aac gtg ggc ttc 487 

Val Asp His Phe Arg Phe Asn Arg Ala Ala Leu He Asn Val Gly Phe 

135 140 145 

ctg gag age age aac age acg gac tac att gcc atg cac gac gtt gac 535 

Leu Glu Ser Ser Asn Ser Thr Asp Tyr He Ala Met His Asp Val Asp 

150 155 160 165 

ctg etc cct etc aac gag gag ctg gac tat ggc ttt cct gag get ggg 583 

Leu Leu Pro Leu Asn Glu Glu Leu Asp Tyr Gly Phe Pro Glu Ala Gly 

170 175 180 

ccc ttc cac gtg gcc tec ccg gag etc cac cct etc tac cac tac aag 631 

Pro Phe His Val Ala Ser Pro Glu Leu His Pro Leu Tyr His Tyr Lys 

185 190 195 

ace tat gtc ggc ggc ate ctg ctg etc tec aag cag cac tac egg ctg 679 

Thr Tyr Val Gly Gly He Leu Leu Leu Ser Lys Gin His Tyr Arg Leu 

200 205 210 

tgc aat ggg atg tec aac cgc ttc tgg ggc tgg ggc cgc gag gac gac 727 

Cys Asn Gly Met Ser Asn Arg Phe Trp Gly Trp Gly Arg Glu Asp Asp 

215 220 225 

gag ttc tac egg cgc att aag gga get ggg etc cag ctt ttc cgc ccc 775 

Glu Phe Tyr Arg Arg He Lys Gly Ala Gly Leu Gin Leu Phe Arg Pro 

230 235 240 245 

teg gga ate aca act ggg tac aag aca ttt cgc cac ctg cac gac cca 823 

Ser Gly He Thr Thr Gly Tyr Lys Thr Phe Arg His Leu His Asp Pro 

250 255 260 

gcc tgg egg aag agg gac cag aag cgc ate gca get caa aaa cag gag 871 
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Ala Trp Arg Lys Arg Asp Gin Lys Arg He Ala Ala Gin Lys Gin Glu 

265 270 275 

cag ttc aag gtg gac agg gag gga ggc ctg aac act gtg aag tac cat 919 
Gin Phe Lys Val Asp Arg Glu Gly Gly Leu Asn Thr Val Lys Tyr His 

280 285 290 

gtg get tec cgc act gec ctg tct gtg ggc ggg gec ccc tgc act gtc 967 
Val Ala Ser Arg Thr Ala Leu Ser Val Gly Gly Ala Pro Cys Thr Val 

295 300 305 

etc aac ate atg ttg gac tgt gac aag acc gec aca ccc tgg tgc aca 1015 
Leu Asn He Met Leu Asp Cys Asp Lys Thr Ala Thr Pro Trp Cys Thr 
310 315 320 325 

ttc age tga gctggatgga cagtgaggaa gcctgtacct acaggecata 1064 
Phe Ser 

ttgetcagge tcaggacaag gcctcaggtc gtgggcccag ctctgacagg atgtggagtg 1124 
gccaggacca agacagcaag etaegcaatt gcagccaccc ggccgccaag gcaggcttgg 1184 
gctgggccag gacacgtggg gtgcctggga cgc tgc t tgc catgeacagt gatcagagag 1244 
aggctggggt gtgtcctgtc cgggaccccc cctgccttcc tgctcaccct actctgacct 1304 
ccttcacgtg cccaggcctg tgggtagtgg ggagggctga acaggacaac ctctcatcac 1364 
ccccactttt gttccttcct gctgggctgc ctegtgeaga gacacagtgt aggggecatg 1424 
cagctggcgt aggtggcagt tgggcctggt gagggttagg acttcagaaa ccagagcaca 1484 
agccccacag agggggaaca gccagcaccg ctctagctgg ttgttgccat geeggaatgt 1544 
gggcctagtg ttgecagate ttctgatttt tcgaaagaaa etagaatget ggattcttaa 1604 
gtgatatctt ctgatttttt aaatgatagc acctaaatga aactttcaaa aagtaaaaaa 1664 
aaaaa 

<210> 6 

<211> 327 

<212> PRT 

<213> Homo sapiens 

<400> 6 

Met Phe Pro Ser Arg Arg Lys Ala Ala Gin Leu Pro Trp Glu Asp Gly 
15 10 15 



1669 



Arg Ser Gly Leu Leu Ser Gly Gly Leu Pro Arg Lys Cys Ser Val Phe 
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20 



25 



30 



His Leu Phe Val Ala Cys Leu Ser Leu Gly Phe Phe Ser Leu Leu Trp 
35 40 45 



Leu Gin Leu Ser Cys Ser Gly Asp Val Ala Arg Ala Val Arg Gly Gin 
50 55 60 



Gly Gin Glu Thr Ser Gly Pro Pro Arg Ala Cys Pro Pro Glu Pro Pro 
65 70 75 80 



Pro Glu His Trp Glu Glu Asp Ala Ser Trp Gly Pro His Arg Leu Ala 
85 90 95 



Val Leu Val Pro Phe Arg Glu Arg Phe Glu Glu Leu Leu Val Phe Val 
100 105 HO 



Pro His Met Arg Arg Phe Leu Ser Arg Lys Lys He Arg His His lie 
115 120 125 



Tyr Val Leu Asn Gin Val Asp His Phe Arg Phe Asn Arg Ala Ala Leu 
130 135 140 



He Asn Val Gly Phe Leu Glu Ser Ser Asn Ser Thr Asp Tyr He Ala 
145 150 155 160 



Met His Asp Val Asp Leu Leu Pro Leu Asn Glu Glu Leu Asp Tyr Gly 
165 170 175 
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Phe Pro Glu Ala Gly Pro Phe His Val Ala Ser Pro Glu Leu His Pro 
180 185 190 



Leu Tyr His Tyr Lys Thr Tyr Val Gly Gly He Leu Leu Leu Ser Lys 
195 200 205 



Gin His Tyr Arg Leu Cys Asn Gly Met Ser Asn Arg Phe Trp Gly Trp 
210 215 220 



Gly Arg Glu Asp Asp Glu Phe Tyr Arg Arg He Lys Gly Ala Gly Leu 
225 230 235 240 



Gin Leu Phe Arg Pro Ser Gly He Thr Thr Gly Tyr Lys Thr Phe Arg 
245 250 255 



His Leu His Asp Pro Ala Trp Arg Lys Arg Asp Gin Lys Arg He Ala 
260 265 270 



Ala Gin Lys Gin Glu Gin Phe Lys Val Asp Arg Glu Gly Gly Leu Asn 
275 280 285 



Thr Val Lys Tyr His Val Ala Ser Arg Thr Ala Leu Ser Val Gly Gly 
290 295 300 



Ala Pro Cys Thr Val Leu Asn He Met Leu Asp Cys Asp Lys Thr Ala 
305 310 315 320 
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Thr Pro Trp Cys Thr Phe Ser 
325 



<210> 7 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR (K3) 
<400> 7 

cccaagcttg ccgaggggga gcccga 

<210> 8 

<211> 29 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR (K3) 
<400> 8 

gctctagact gtcaggagag agttcgatt 

<210> 9 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR (K3) 
<400> 9 

atggctgtgc gctctcgccg cccgt 
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<210> 10 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR (K3) 

<400> 10 

cgtccccgct gccgttgtgg ctact 25 

<210> 11 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR (K3) 

<400> 11 

agtagccaca acggcagcgg ggacg 25 

<210> 12 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR (K3) 
<400> 12 

tcaggagaga gttcgattgt acct 24 

<210> 13 
<211> 28 

<212> DNA 
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<213> Artificial 
<220> 

<223> Description of Artificial Sequence: 5' primer for PCR (Kll) 
<400> 13 

ggaattccgg ccaggccgcc aaaaaggc 28 

<210> 14 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR (Kll) 
<400> 14 

cgggatcctc aggtgctgtt gccctgctcc 30 

<210> 15 

<211> 16 

<212> PRT 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: synthesised substance for ass 
ay 

<400> 15 

Val Leu Pro Gin Glu Glu Glu Gly Ser Gly Gly Gly Gin Leu Val Thr 
15 10 15 



<210> 16 
<211> 20 
<212> DNA 
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<213> Artificial 
<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (K3 exon 1) 

<400> 16 

cgacagccca gcgagcgtcc 20 

<210> 17 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (K3 exon 1) 

<400> 17 

ggagactggc aggctggaaa gc 22 

<210> 18 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Primer for sequencing (K3 exo 
n 1) 

<400> 18 

agggggagcc cgaggaggag 20 

<210> 19 

<211> 20 

<212> DNA 

<213> Artificial 
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<220> 

<223> Description of Artificial Sequence: Primer for sequencing (K3 exo 
n 1) 



<210> 20 

<211> 27 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (K3 exon 2) 



<210> 21 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (K3 exon 2) 



<400> 19 

ctcctcctcg ggctccccct 



20 



<400> 20 

gagacatagt aattgttgcc tttcttt 



27 



<400> 21 

gtgaacattt tcatcacagc tccat 



25 



<210> 22 
<211> 26 
<212> DNA 



<213> Artificial 
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<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (K3 exon 3) 

<400> 22 

tagatgcttt agtttatcgc tggttt 26 

<210> 23 

<211> 26 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (K3 exon 3) 

<400> 23 

ttaaaaaagg caaaatgtgt tgcctg 26 

<210> 24 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Primer for sequencing (K3 exo 
n 3) 

<400> 24 

tctatactca gcagctgaga acca 24 

<210> 25 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 
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<223> Description of Artificial Sequence: Primer for sequencing (K3 exo 
n 3) 

<400> 25 

tggttctcag ctgctgagta taga 24 

<210> 26 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Primer for sequencing (K3 exo 
n 3) 

<400> 26 

gaaatgggag ggcacaatga aaag 24 

<210> 27 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Primer for sequencing (K3 exo 
n 3) 

<400> 27 

cttttcattg tgccctccca tttc 24 

<210> 28 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Primer for sequencing (K3 exo 
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n 3) 

<400> 28 

tagccagtat gacccaaagg taac 24 

<210> 29 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Primer for sequencing (K3 exo 
n 3) 

<400> 29 

gttacctttg ggtcatactg gcta 24 

<210> 30 

<211> 31 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Primer for sequencing (K3 exo 
n 3) 



<400> 30 

aggccattca gaagccaaga agtaggagtg g 

<210> 31 

<211> 31 

<212> DNA 

<213> Artificial 



31 



<220> 

<223> Description of Artificial Sequence: Primer for sequencing (K3 exo 
n 3) 
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<400> 31 

ccactcctac ttcttggctt ctgaatggcc t 

<210> 32 

<211> 21 

<212> DNA 

<213> Artificial 



31 



<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (Kll exon 1) 

<400> 32 

tcggagactc ctctggctgc t 21 

<210> 33 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Descriprion of Artificial Sequence: 3' primer for PCR and sequenc 
ing (Kll exon 1) 

<400> 33 

tagagcgggc gcagccgatc a 21 

<210> 34 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (Kll exon 2) 
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<400> 34 

tttgataagc ttgtgccatc tcctc 25 

<210> 35 

<211> 25 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3* primer for PCR and sequenc 
ing (Kll exon 2) 

<400> 35 

aggtatcagt gggatagctt atcat 25 

<210> 36 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (Kll exon 3) 

<400> 36 

agctcatcac agatcccttc cctt 24 

<210> 37 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (Kll exon 1) 

<400> 37 
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actctgccac ccccagacct ag 22 

<210> 38 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5" primer for PCR and sequenc 
ing (Kll exon 4) 

<400> 38 

ttgctgatgg cctgtttctc tgat 24 

<210> 39 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (Kll exon 4) 

<400> 39 

gtgtggccat gccacggccc a 21 

<210> 40 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Primer for sequencing (Kll ex 
on 4) 

<400> 40 

tatgtcactg aggcctcacg tct 23 
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<210> 41 

<211> 23 
<212> DNA 
<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Primer for sequencing (Kll ex 
on 4) 

<400> 41 

agacgtgagg cctcagtgac ata 23 

<210> 42 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: primer for sequencing (Kll ex 
on 4) 

<400> 42 

atgcatttcc aagccttcca ccca 24 

<210> 43 

<211> 24 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Primer for sequencing (Kll ex 
on 4) 

<400> 43 

tgggtggaag gcttggaaat gcat 24 
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<210> 44 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 1) 



<210> 45 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 1) 



<210> 46 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 2) 



<400> 44 

tgcgagcgcc tgccccatgc 



20 



<400> 45 

gatggcctcg ggttcccaga tt 



22 



<400> 46 

tcctgaccct gtcccgcgct t 



21 



<210> 47 
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<211> 20 
<212> DNA 
<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 2) 

<400> 47 

aggggtgccg aggggagagg 20 

<210> 48 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 3) 

<400> 48 

ctgcccagcc ttgcccaccc t 21 

<210> 49 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 3) 

<400> 49 

gctctgagca gagcaggctg tc 22 

<210> 50 
<211> 22 
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<212> DNA 
<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 4) 



<210> 51 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 4) 



<210> 52 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 5) 



<400> 50 

agatgggccg agtgacgctg ct 



22 



<400> 51 

ctcagggcag ccaccgcagc t 



21 



<400> 52 

aagggcagcc tgaccccgac tt 



22 



<210> 53 
<211> 23 
<212> DNA 
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<213> Artificial 
<220> 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 5) 

<400> 53 

atgaccacct atccgtcccc aat 23 

<210> 54 

<211> 22 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 6) 

<400> 54 

cagccctgag tccgtgctct tt 22 

<210> 55 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 6) 

<220> 

<221> misc_feature 

<223> Description of Artificial Sequence: 3' primer for PCR and sequenc 
ing (beta4Gal-T7 exon 6) 

<400> 55 
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tggcctgtag gtacaggctt cct 

<210> 56 

<211> 23 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for RT-PCR (K3) 

<400> 56 

cccagaaaaa gtccttcatg atg 

<210> 57 

<211> 30 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for RT-PCR (K3) 



<400> 57 

aactcttcta atttgtcacc tttgatgtag 

<210> 58 

<211> 17 

<212> DNA 

<213> Artificial 



30 



<220> 

<223> Description of Artificial Sequence: Probe for RT-PCR (K3) 

<400> 58 
atgagtggtt catgcgc 

<210> 59 
<211> 20 
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<212> DNA 
<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 5' primer for RT-PCR (Kll) 
<400> 59 

gctgaactgg aacgcacgta 

<210> 60 

<211> 19 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for RT-PCR (Kll) 
<400> 60 

cgggatggtg ctggaatac 

<210> 61 

<211> 20 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Probe for RT-PCR (Kll) 
<400> 61 

agatccagga gttacagtgg 

<210> 62 

<211> 18 

<212> DNA 

<213> Artificial 

<220> 
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<223> Description of Artificial Sequence: 5' primer for RT-PCR (beta4Ga 
1-T7) 

<400> 62 

cggcgcatta agggagct 18 

<210> 63 

<211> 21 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: 3' primer for RT-PCR (beta4Ga 
1-T7) 

<400> 63 

tacccagttg tgattcccga g 21 

<210> 64 

<211> 14 

<212> DNA 

<213> Artificial 

<220> 

<223> Description of Artificial Sequence: Probe for RT-PCR (beta4Gal- 
T7 ) 

<400> 64 
ctccagcttt tccg 

<210> 65 

<211> 2652 

<212> DNA 

<213> mouse 

<220> 

<221> CDS 
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<222> (1).. (2652) 
<223> 

<400> 65 

atg gcc gtg cgc tec cgc cgc cca tgg gtg age gtg gca ttg ggg ttg 
Met Ala Val Arg Ser Arg Arg Pro Trp Val Ser Val Ala Leu Gly Leu 

15 10 15 

gtc ctg ggc ttc ace gcc gcg tec tgg etc ate gcc ccc egg gtg gcc 
Val Leu Gly Phe Thr Ala Ala Ser Trp Leu He Ala Pro Arg Val Ala 

20 25 30 

gag ctg age gag aag agg cga cgc ggc tec agt ctt tgc tec tac tac 
Glu Leu Ser Glu Lys Arg Arg Arg Gly Ser Ser Leu Cys Ser Tyr Tyr 

35 40 45 

ggc cgc teg get acc ggg ccc cgc gcg gac gcg cag cag ctg etc ccc 
Gly Arg Ser Ala Thr Gly Pro Arg Ala Asp Ala Gin Gin Leu Leu Pro 

50 55 60 

caa ccc cag tec egg ccg egg eta gag cag teg ccg ccc cct gcc age 
Gin Pro Gin Ser Arg Pro Arg Leu Glu Gin Ser Pro Pro Pro Ala Ser 
65 70 75 80 

cac gag etc ccc ggt cct cag cag ccg gag gcg gcg ccc gga ggt ccc 
His Glu Leu Pro Gly Pro Gin Gin Pro Glu Ala Ala Pro Gly Gly Pro 

85 90 95 

agt ttt egg age age ccc tgg cag cag ccg get ctg ttg ccg cag agg 
Ser Phe Arg Ser Ser Pro Trp Gin Gin Pro Ala Leu Leu Pro Gin Arg 

100 105 110 

agg cga gga cac acg ccc gaa ggt gcg acg gcg ctt ccc ggc get ccg 
Arg Arg Gly His Thr Pro Glu Gly Ala Thr Ala Leu Pro Gly Ala Pro 

115 120 125 

get gcc aaa ggg gaa cca gag gag gag gat ggg ggc gcg get gac cct 
Ala Ala Lys Gly Glu Pro Glu Glu Glu Asp Gly Gly Ala Ala Asp Pro 

130 135 140 

egg aag ggt ggc egg ccg ggg age age cac aac ggc age ggg gac ggg 
Arg Lys Gly Gly Arg Pro Gly Ser Ser His Asn Gly Ser Gly Asp Gly 
145 150 155 160 

ggt gcc get gtc ccg acc tec gga ccc ggg gac ttc ctg tac gtg ggt 
Gly Ala Ala Val Pro Thr Ser Gly Pro Gly Asp Phe Leu Tyr Val Gly 
165 170 175 
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gtg.atg acc gca cag aag tac ctg ggc agt cgc gcg ctg gcc gcg cag 576 
Val Met Thr Ala Gin Lys Tyr Leu Gly Ser Arg Ala Leu Ala Ala Gin 

180 185 190 

egg acc tgg gcg cgc ttc ate cct ggc cgc gtg gag ttc ttt tec agt 624 
Arg Thr Trp Ala Arg Phe He Pro Gly Arg Val Glu Phe Phe Ser Ser 

195 200 205 

cag caa tct ccc agt get gcg ctt ggc cag ccc ccg cca cct ttg cct 672 
Gin Gin Ser Pro Ser Ala Ala Leu Gly Gin Pro Pro Pro Pro Leu Pro 

210 215 220 

gtc ate gcg ctg cca ggg gtc gac gat tec tac cct ccc cag aaa aag 720 
Val He Ala Leu Pro Gly Val Asp Asp Ser Tyr Pro Pro Gin Lys Lys 
225 230 235 240 

tec ttc atg atg ate aag tac atg cac gac cac tat ctg gac aag tat 768 
Ser Phe Met Met He Lys Tyr Met His Asp His Tyr Leu Asp Lys Tyr 

245 250 255 

gag tgg ttc atg cgc gcc gac gac gat gtc tac ate aaa ggt gat aag 816 
Glu Trp Phe Met Arg Ala Asp Asp Asp Val Tyr He Lys Gly Asp Lys 

260 265 270 

tta gaa gaa ttt eta aga tec eta aat age age aag cct etc tac ctg 864 
Leu Glu Glu Phe Leu Arg Ser Leu Asn Ser Ser Lys Pro Leu Tyr Leu 

275 280 285 

gga cag acg ggc ctg ggc aat act gaa gaa ctt gga aag ctg ggg ctg 912 
Gly Gin Thr Gly Leu Gly Asn Thr Glu Glu Leu Gly Lys Leu Gly Leu 

290 295 300 

gag ccc ggg gag aac ttc tgc atg gga gga cct ggc atg ate ttc age 960 
Glu Pro Gly Glu Asn Phe Cys Met Gly Gly Pro Gly Met He Phe Ser 
305 310 315 320 

aga gag gtt etc agg egg atg gtg cct cat ate ggc gaa tgc etc cga 1008 
Arg Glu Val Leu Arg Arg Met Val Pro His He Gly Glu Cys Leu Arg 

325 330 335 

gag atg tac acc aca cac gaa gac gta gaa gta gga agg tgt gtt cgc 1056 
Glu Met Tyr Thr Thr His Glu Asp Val Glu Val Gly Arg Cys Val Arg 

340 345 350 

cgt ttc ggc ggg acg cag tgt gtc tgg tct tat gag atg cag cag ctg 1104 
Arg Phe Gly Gly Thr Gin Cys Val Trp Ser Tyr Glu Met Gin Gin Leu 

355 360 365 

ttc cat gaa aac tac gaa cac aat cgc aag ggt tac ate caa gac etc 1152 
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Phe His Glu Asn Tyr Glu His Asn Arg Lys Gly Tyr He Gin Asp Leu 

370 375 380 

cac aac age aaa ate cac gca gec ate acg etc cat ccg aac aaa agg 1200 
His Asn Ser Lys He His Ala Ala He Thr Leu His Pro Asn Lys Arg 
385 390 395 400 

ccc gcg tac cag tac aga ctt cat aac tac atg etc age cgc aag ate 1248 
Pro Ala Tyr Gin Tyr Arg Leu His Asn Tyr Met Leu Ser Arg Lys He 

405 410 415 

tec gag etc cgc tac cgc ace ate cag etc cac egg gag age get etc 1296 
Ser Glu Leu Arg Tyr Arg Thr He Gin Leu His Arg Glu Ser Ala Leu 

420 425 430 

atg age aag etc age aac agt gaa gtg age aaa gag gac caa cag ctg 1344 
Met Ser Lys Leu Ser Asn Ser Glu Val Ser Lys Glu Asp Gin Gin Leu 

435 440 445 

gga agg acg ccg tec ttc aac cac ttc cag cct egg gag aga aat gaa 1392 
Gly Arg Thr Pro Ser Phe Asn His Phe Gin Pro Arg Glu Arg Asn Glu 

450 455 460 

gtc atg gag tgg gag ttc ctg acg ggg aag ctg ctt tac tea get gca 1440 
Val Met Glu Trp Glu Phe Leu Thr Gly Lys Leu Leu Tyr Ser Ala Ala 
465 470 475 480 

gag aac cag cct cct cga cag age ate aac age ate eta agg tea get 1488 
Glu Asn Gin Pro Pro Arg Gin Ser He Asn Ser He Leu Arg Ser Ala 

485 490 495 

ctg gat gac act gtc ctg cag gtg atg gag atg ate aac gag aat gec 1536 
Leu Asp Asp Thr Val Leu Gin Val Met Glu Met He Asn Glu Asn Ala 

500 505 510 

aag agt agg ggc cga etc ate gac ttc aag gaa att cag tat ggc tac 1584 
Lys Ser Arg Gly Arg Leu He Asp Phe Lys Glu He Gin Tyr Gly Tyr 

515 520 525 

cgc agg gtt gat ccc atg cac ggg gtt gag tac ata ttg gac ctg eta 1632 
Arg Arg Val Asp Pro Met His Gly Val Glu Tyr He Leu Asp Leu Leu 

530 535 540 

etc ctg tac aaa agg cac aaa gga agg aaa ctg act gtg cct gtg agg 1680 
Leu Leu Tyr Lys Arg His Lys Gly Arg Lys Leu Thr Val Pro Val Arg 
545 550 555 560 

cgc cat gee tat ctt cag cag cca ttt age aag cct ttc ttc aga gag 1728 
Arg His Ala Tyr Leu Gin Gin Pro Phe Ser Lys Pro Phe Phe Arg Glu 
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565 570 575 

gtg gaa gaa etc gac gtc aac cgt ctg gtg gag agt ate aac age ggt 1776 

Val Glu Glu Leu Asp Val Asn Arg Leu Val Glu Ser He Asn Ser Gly 

580 585 590 

aca cag tea ttc tec gtt ata tec aat tct eta aaa att etc tct tct 1824 

Thr Gin Ser Phe Ser Val He Ser Asn Ser Leu Lys He Leu Ser Ser 

595 600 605 

ctt caa gag gec aaa gac ata gga ggg cac aat gaa aag aaa gta cac 1872 

Leu Gin Glu Ala Lys Asp He Gly Gly His Asn Glu Lys Lys Val His 

610 615 620 

att etc gtt cca etc gtt gga agg tac gac att ttc ttg aga ttc atg 1920 

He Leu Val Pro Leu Val Gly Arg Tyr Asp He Phe Leu Arg Phe Met 
625 630 635 640 

gaa aat ttt gaa agt acg tgt ctt ate cca aag caa aat gtc aag ctt 1968 

Glu Asn Phe Glu Ser Thr Cys Leu He Pro Lys Gin Asn Val Lys Leu 

645 650 655 

gtc ate ate ctt ttc age agg gat get ggc caa gag tec ate aag cac 2016 

Val He He Leu Phe Ser Arg Asp Ala Gly Gin Glu Ser He Lys His 

660 665 670 

att gag ctg ata caa gaa tat cag age agg tat ccc agt gca gaa atg 2064 

He Glu Leu He Gin Glu Tyr Gin Ser Arg Tyr Pro Ser Ala Glu Met 

675 680 685 

atg etc att ccc atg aag gga gag ttt tec aga ggt ctt ggt ctt gaa 2112 

Met Leu He Pro Met Lys Gly Glu Phe Ser Arg Gly Leu Gly Leu Glu 

690 695 700 

atg get tct tec cag ttt gac aat gac aca ttg ctg eta ttt tgt gat 2160 
Met Ala Ser Ser Gin Phe Asp Asn Asp Thr Leu Leu Leu Phe Cys Asp 
705 710 715 720 

gtt gac ttg att ttc aga gga gac ttc etc caa cgc tgt cga gac aat 2208 

Val Asp Leu He Phe Arg Gly Asp Phe Leu Gin Arg Cys Arg Asp Asn 

725 730 735 

aca gtt cag gga caa cag gta tat tac ccc ate ate ttt age cag tat 2256 

Thr Val Gin Gly Gin Gin Val Tyr Tyr Pro He He Phe Ser Gin Tyr 

740 745 750 

gac cca aag gtc acc cat atg aga aat cct ccc aca gag ggt gac ttt 2304 

Asp Pro Lys Val Thr His Met Arg Asn Pro Pro Thr Glu Gly Asp Phe 
755 760 765 
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gta ttc tea aag gaa act ggg ttt tgg aga gac tat ggc tac gga ate 2352 

Val Phe Ser Lys Glu Thr Gly Phe Trp Arg Asp Tyr Gly Tyr Gly He 

770 775 780 

aca tgc att tac aaa age gat eta ctg ggt gca ggt gga ttt gat acc 2400 

Thr Cys He Tyr Lys Ser Asp Leu Leu Gly Ala Gly Gly Phe Asp Thr 

785 790 795 800 

tea ata caa ggc tgg gga ctg gaa gat gta gat etc tat aat aaa gtc 2448 

Ser lie Gin Gly Trp Gly Leu Glu Asp Val Asp Leu Tyr Asn Lys Val 

805 810 815 

ate eta tct ggc tta egg ccc ttc aga agt caa gaa gtg gga gtg gtg 2496 

He Leu Ser Gly Leu Arg Pro Phe Arg Ser Gin Glu Val Gly Val Val 

820 825 830 

cat att ttc cat cct gtt cat tgt gat cct aac ttg gac cct aag cag 2544 

His He Phe His Pro Val His Cys Asp Pro Asn Leu Asp Pro Lys Gin 

835 .840 845 

tat aag atg tgc tta gga tec aaa gca agt act ttt gee tea acc atg 2592 

Tyr Lys Met Cys Leu Gly Ser Lys Ala Ser Thr Phe Ala Ser Thr Met 

850 855 860 

caa ctg get gaa etc tgg tta gaa aaa cat ttg ggt gtc agg gat aat 2640 

Gin Leu Ala Glu Leu Trp Leu Glu Lys His Leu Gly Val Arg Asp Asn 

865 870 875 880 
cga act etc tec 2652 
Arg Thr Leu Ser 

<210> 66 

<211> 884 

<212> PRT 

<213> mouse 

<400> 66 

Met Ala Val Arg Ser Arg Arg Pro Trp Val Ser Val Ala Leu Gly Leu 
15 10 15 



Val Leu Gly Phe Thr Ala Ala Ser Trp Leu He Ala Pro Arg Val Ala 
20 25 30 
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Glu Leu Ser Glu Lys Arg Arg Arg Gly Ser Ser Leu Cys Ser Tyr Tyr 
35 40 45 



Gly Arg Ser Ala Thr Gly Pro Arg Ala Asp Ala Gin Gin Leu Leu Pro 
50 55 60 



Gin Pro Gin Ser Arg Pro Arg Leu Glu Gin Ser Pro Pro Pro Ala Ser 
65 70 75 80 



His Glu Leu Pro Gly Pro Gin Gin Pro Glu Ala Ala Pro Gly Gly Pro 
85 90 95 



Ser Phe Arg Ser Ser Pro Trp Gin Gin Pro Ala Leu Leu Pro Gin Arg 
100 105 110 



Arg Arg Gly His Thr Pro Glu Gly Ala Thr Ala Leu Pro Gly Ala Pro 
115 120 125 



Ala Ala Lys Gly Glu Pro Glu Glu Glu Asp Gly Gly Ala Ala Asp Pro 
130 135 140 



Arg Lys Gly Gly Arg Pro Gly Ser Ser His Asn Gly Ser Gly Asp Gly 
145. 150 155 160 



Gly Ala Ala Val Pro Thr Ser Gly Pro Gly Asp Phe Leu Tyr Val Gly 
165 170 175 
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Val Met Thr Ala Gin Lys Tyr Leu Gly Ser Arg Ala Leu Ala Ala Gin 
180 185 190 



Arg Thr Trp Ala Arg Phe He Pro Gly Arg Val Glu Phe Phe Ser Ser 
195 200 205 



Gin Gin Ser Pro Ser Ala Ala Leu Gly Gin Pro Pro Pro Pro Leu Pro 
210 215 220 

Val lie Ala Leu Pro Gly Val Asp Asp Ser Tyr Pro Pro Gin Lys Lys 
225 230 235 240 



Ser Phe Met Met He Lys Tyr Met His Asp His Tyr Leu Asp Lys Tyr 
245 250 255 



Glu Trp Phe Met Arg Ala Asp Asp Asp Val Tyr lie Lys Gly Asp Lys 
260 265 270 



Leu Glu Glu Phe Leu Arg Ser Leu Asn Ser Ser Lys Pro Leu Tyr Leu 
275 280 285 



Gly Gin Thr Gly Leu Gly Asn Thr Glu Glu Leu Gly Lys Leu Gly Leu 
290 295 300 



Glu Pro Gly Glu Asn Phe Cys Met Gly Gly Pro Gly Met He Phe Ser 
305 310 315 320 
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Arg Glu Val Leu Arg Arg Met Val Pro His lie Gly Glu Cys Leu Arg 
325 330 335 



Glu Met Tyr Thr Thr His Glu Asp Val Glu Val Gly Arg Cys Val Arg 
340 345 350 



Arg Phe Gly Gly Thr Gin Cys Val Trp Ser Tyr Glu Met Gin Gin Leu 
355 360 365 



Phe His Glu Asn Tyr Glu His Asn Arg Lys Gly Tyr lie Gin Asp Leu 
370 375 380 



His Asn Ser Lys He His Ala Ala He Thr Leu His Pro Asn Lys Arg 
385 390 395 400 



Pro Ala Tyr Gin Tyr Arg Leu His Asn Tyr Met Leu Ser Arg Lys He 
405 410 415 



Ser Glu Leu Arg Tyr Arg Thr He Gin Leu His Arg Glu Ser Ala Leu 
420 425 430 



Met Ser Lys Leu Ser Asn Ser Glu Val Ser Lys Glu Asp Gin Gin Leu 
435 440 445 



Gly Arg Thr Pro Ser Phe Asn His Phe Gin Pro Arg Glu Arg Asn Glu 
450 455 460 



Val Met Glu Trp Glu Phe Leu Thr Gly Lys Leu Leu Tyr Ser Ala Ala 
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465 



470 



475 



480 



Glu Asn Gin Pro Pro Arg Gin Ser He Asn Ser He Leu Arg Ser Ala 
485 490 495 

Leu Asp Asp Thr Val Leu Gin Val Met Glu Met He Asn Glu Asn Ala 
500 505 510 

Lys Ser Arg Gly Arg Leu He Asp Phe Lys Glu He Gin Tyr Gly Tyr 
515 520 525 

Arg Arg Val Asp Pro Met His Gly Val Glu Tyr He Leu Asp Leu Leu 
° 530 535 540 



Leu Leu Tyr Lys Arg His Lys Gly Arg Lys Leu Thr Val Pro Val Arg 
545 550 555 560 



Arg His Ala Tyr Leu Gin Gin Pro Phe Ser Lys Pro Phe Phe Arg Glu 
565 570 575 



Val Glu Glu Leu Asp Val Asn Arg Leu Val Glu Ser He Asn Ser Gly 
580 585 590 



Thr Gin Ser Phe Ser Val He Ser Asn Ser Leu Lys He Leu Ser Ser 
595 600 605 



Leu Gin Glu Ala Lys Asp lie Gly Gly His Asn Glu Lys Lys Val His 
610 615 620 
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lie Leu Val Pro Leu Val Gly Arg Tyr Asp He Phe Leu Arg Phe Met 
625 630 635 640 



Glu Asn Phe Glu Ser Thr Cys Leu lie Pro Lys Gin Asn Yal Lys Leu 
645 650 655 



Val He He Leu Phe Ser Arg Asp Ala Gly Gin Glu Ser He Lys His 
660 665 670 



He Glu Leu He Gin Glu Tyr Gin Ser Arg Tyr Pro Ser Ala Glu Met 
675 680 685 



Met Leu He Pro Met Lys Gly Glu Phe Ser Arg Gly Leu Gly Leu Glu 
690 695 700 



Met Ala Ser Ser Gin Phe Asp Asn Asp Thr Leu Leu Leu Phe Cys Asp 
705 710 715 720 



Val Asp Leu He Phe Arg Gly Asp Phe Leu Gin Arg Cys Arg Asp Asn 
725 730 735 



Thr Val Gin Gly Gin Gin Val Tyr Tyr Pro He He Phe Ser Gin Tyr 
740 745 750 



Asp Pro Lys Val Thr His Met Arg Asn Pro Pro Thr Glu Gly Asp Phe 
755 760 765 
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Val Phe Ser Lys Glu Thr Gly Phe Trp Arg Asp Tyr Gly Tyr Gly He 
770 775 780 



Thr Cys He Tyr Lys Ser Asp Leu Leu Gly Ala Gly Gly Phe Asp Thr 
785 790 795 800 



Ser He Gin Gly Trp Gly Leu Glu Asp Val Asp Leu Tyr Asn Lys Val 
805 810 815 



lie Leu Ser Gly Leu Arg Pro Phe Arg Ser Gin Glu Val Gly Val Val 
820 825 830 



His lie Phe His Pro Val His Cys Asp Pro Asn Leu Asp Pro Lys Gin 
835 840 845 



Tyr Lys Met Cys Leu Gly Ser Lys Ala Ser Thr Phe Ala Ser Thr Met 
850 855 860 



Gin Leu Ala Glu Leu Trp Leu Glu Lys His Leu Gly Val Arg Asp Asn 
865 870 875 880 



Arg Thr Leu Ser 



<210> 67 

<211> 2490 

<212> DNA 

<213> mouse 
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<220> 

<221> CDS 

<222> (1).. (2325) 

<223> 

<400> 67 

atg egg gcg teg ctg ctg ctg tec gtg ctg egg ccc gcg ggg ccc gtg 48 

Met Arg Ala Ser Leu Leu Leu Ser Val Leu Arg Pro Ala Gly Pro Yal 

15 10 15 

gec gtg ggc ate tct ctg ggc ttc acc ctg age ctg etc age gtc ace 96 

Ala Val Gly He Ser Leu Gly Phe Thr Leu Ser Leu Leu Ser Val Thr 

20 25 30 

tgg gtg gag gag cct tgc gga ccc ggg ccg ccc caa ccc gga gac tct 144 

Trp Val Glu Glu Pro Cys Gly Pro Gly Pro Pro Gin Pro Gly Asp Ser 

35 40 45 

gag ctg ccg ccg cgc ggc aac acc aac gcg gcg cgc egg ccc aac teg 192 

Glu Leu Pro Pro Arg Gly Asn Thr Asn Ala Ala Arg Arg Pro Asn Ser 

50 55 60 

gtg cag ccc gga tec gag cgc gag agg ccc ggg gec ggc gca ggc acc 240 

Val Gin Pro Gly Ser Glu Arg Glu Arg Pro Gly Ala Gly Ala Gly Thr 

65 70 75 80 

ggt gag age tgg gag cct cgt gtc ttg ccc tac cat ccc gcg cag cca 288 

Gly Glu Ser Trp Glu Pro Arg Val Leu Pro Tyr His Pro Ala Gin Pro 

85 90 95 

ggc cag gee acc aag aag gec gtc aga act egg tat ate age acg gag 336 

Gly Gin Ala Thr Lys Lys Ala Val Arg Thr Arg Tyr He Ser Thr Glu 

100 105 110 

ctg ggc ate agg cag aag ctt ctg gtg gca gtg ctg acc tea caa gee 384 

Leu Gly He Arg Gin Lys Leu Leu Val Ala Val Leu Thr Ser Gin Ala 

115 120 125 

acg ttg cct aca ctg ggt gtg get gta aac cga act ctg gga cac cga 432 

Thr Leu Pro Thr Leu Gly Val Ala Val Asn Arg Thr Leu Gly His Arg 

130 135 140 

ctg gag cat gta gtg ttc ctg acc ggt gcg agg ggc cgc egg aca cct 480 

Leu Glu His Val Val Phe Leu Thr Gly Ala Arg Gly Arg Arg Thr Pro 

145 150 155 160 
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tea ggc atg gcg 
Ser Gly Met Ala 



ctg cac 
Leu His 

gac tgg 
Asp Trp 

ctg gac 
Leu Asp 
210 
tat ctt 
Tyr Leu 
225 

cgc tac 
Arg Tyr 

cag caa 
Gin Gin 

get cgc 
Ala Arg 

gtg ggc 
Val Gly 
290 
ctg age 
Leu Ser 
305 

gee ttg 
Ala Leu 



ctg gcg 
Leu Ala 
180 
ttt ttc 
Phe Phe 
195 

cgc eta 
Arg Leu 

ggc egg 
Gly Arg 

tgc cac 
Cys His 

ctg cgc 
Leu Arg 
260 
ccg gat 
Pro Asp 
275 

tgt act 
Cys Thr 

ccc ggg 
Pro Gly 

aca gee 
Thr Ala 



gtg gtg gca ctg 
Val Val Ala Leu 
165 

ctg cgc cac ctg 
Leu Arg His Leu 



cac aaa get ttt 
His Lys Ala Phe 
340 

caa gaa ttg cag 



eta gtg 
Leu Val 

get ggc 
Ala Gly 

ccg cag 
Pro Gin 
230 
ggg ggc 
Gly Gly 
245 

ccc cac 
Pro His 

gag tgg 
Glu Trp 

ggt gac 
Gly Asp 

gag cct 
Glu Pro 
310 
cat ccc 
His Pro 
325 

gee cgc 
Ala Arg 



cct gat 
Pro Asp 
200 
cac etc 
His Leu 
215 

gac ttc 
Asp Phe 

ttt gga 
Phe Gly 

ctg gaa 
Leu Glu 

ttg ggc 
Leu Gly 
280 
cac gag 
His Glu 
295 

gta cag 
Val Gin 



ggc gaa 
Gly Glu 
170 
ctg gag 
Leu Glu 
185 

gee ace 
Ala Thr 

age ctt 
Ser Leu 

ate ggt 
He Gly 

gtc ttg 
Val Leu 
250 
age tgc 
Ser Cys 
265 

cgc tgc 
Arg Cys 

gga atg 
Gly Met 

gag ggg 
Glu Gly 



gag agg ccc ate 
Glu Arg Pro He 



gtg cgt gac cct 
Val Arg Asp Pro 
330 

get gag ctg gac 
Ala Glu Leu Asp 
345 

tgg gag ate cag aat ace 



caa cac 
Gin His 

tat act 
Tyr Thr 

get tea 
Ala Ser 
220 
gga gat 
Gly Asp 
235 

etc tct 
Leu Ser 

cgc aac 
Arg Asn 

ate ctt 
He Leu 

cac tac 
His Tyr 
300 
gac cct 
Asp Pro 
315 

gtg cac 
Val His 



ggc gat 
Gly Asp 
190 
gaa gcg 
Glu Ala 
205 

gca ace 
Ala Thr 

act ace 
Thr Thr 

cgc aca 
Arg Thr 

gac ate 
Asp He 
270 
gat gee 
Asp Ala 
285 

aac tac 
Asn Tyr 

cgt ttc 
Arg Phe 

atg tac 
Met Tyr 



gga cac 
Gly His 
175 

gac ttt 
Asp Phe 

cat gga 
His Gly 

cat etc 
His Leu 

cca ggc 
Pro Gly 
240 
ctg eta 
Leu Leu 
255 

gtc agt 
Val Ser 

aca ggc 
Thr Gly 

ctg gaa 
Leu Glu 

cgc age 
Arg Ser 
320 
cag ctg 
Gin Leu 
335 

gag att 
Glu He 



cgc acg tac cag 
Arg Thr Tyr Gin 
350 

age cga ctg get get gat 



528 



576 



624 



672 



720 



768 



816 



864 



912 



960 



1008 



1056 



1104 
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Gin Glu Leu Gin Trp Glu He Gin Asn Thr Ser Arg Leu Ala Ala Asp 

355 360 365 

ggg gag aga gcc tct gcc tgg cca gtg ggc ate cca gca ccg tct cgc 1152 

Gly Glu Arg Ala Ser Ala Trp Pro Val Gly He Pro Ala Pro Ser Arg 

370 375 380 

cct gcc tea cgc ttt gag gtt ctg cgc tgg gac tac ttc aca gaa caa 1200 

Pro Ala Ser Arg Phe Glu Val Leu Arg Trp Asp Tyr Phe Thr Glu Gin 
385 390 395 400 

tac gcg ttc tec tgc gcc gat ggc tct ccc cgc tgc ccg ttg cgt ggg 1248 

Tyr Ala Phe Ser Cys Ala Asp Gly Ser Pro Arg Cys Pro Leu Arg Gly 

405 410 415 

gcc gac cag get gat gtg get gac gtc ctg ggg aca gcc tta gag gag 1296 

Ala Asp Gin Ala Asp Val Ala Asp Val Leu Gly Thr Ala Leu Glu Glu 

420 425 430 

etc aac cgc cgt tac cag cca gcg ctg cag etc cag aag caa cag ctg 1344 

Leu Asn Arg Arg Tyr Gin Pro Ala Leu Gin Leu Gin Lys Gin Gin Leu 

435 440 445 

gtg aac ggc tac egg cgt ttt gat cca gcc cga ggc atg gag tac aca 1392 

Val Asn Gly Tyr Arg Arg Phe Asp Pro Ala Arg Gly Met Glu Tyr Thr 

450 455 460 

eta gac ctg cag ctg gaa gcg ctg aca ccc cag ggt ggc cgc tgg ccc 1440 

Leu Asp Leu Gin Leu Glu Ala Leu Thr Pro Gin Gly Gly Arg Trp Pro 
465 470 475 480 

etc ace cgc agg gtg cag etc ctt egg ccc ttg age cga gtg gag ate 1488 
Leu Thr Arg Arg Val Gin Leu Leu Arg Pro Leu Ser Arg Val Glu lie 

485 490 495 

ttg cct gta ccc tat gtc acc gag get tct egg etc act gtg eta ctg 1536 

Leu Pro Val Pro Tyr Val Thr Glu Ala Ser Arg Leu Thr Val Leu Leu 

500 505 510 

ccg ctg get gca gcg gaa cga gac ctg get tct ggc ttc tta gaa gcc 1584 

Pro Leu Ala Ala Ala Glu Arg Asp Leu Ala Ser Gly Phe Leu Glu Ala 

515 520 525 

ttt gcc act gca gcc ctg gaa cct ggt gat gca gca gcc ttg acc ctg 1632 

Phe Ala Thr Ala Ala Leu Glu Pro Gly Asp Ala Ala Ala Leu Thr Leu 

530 535 540 

ctg ctg ctg tat gag cca cgc cag gcc cag egg gca gcc cac tea gac 1680 

Leu Leu Leu Tyr Glu Pro Arg Gin Ala Gin Arg Ala Ala His Ser Asp 
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545 550 555 560 

gtc ttc gca cct gtc aag gcc cac gtg gca gag eta gag egg cgt ttc 1728 

Val Phe Ala Pro Val Lys Ala His Val Ala Glu Leu Glu Arg Arg Phe 

565 570 575 

cct ggt gcc egg gtg ccc tgg etc agt gtg cag aca gca gcg ccc tct 1776 
Pro Gly Ala Arg Val Pro Trp Leu Ser Val Gin Thr Ala Ala Pro Ser 

580 585 590 

cca ctg cgt etc atg gat ctg ctg tec aag aag cac cca eta gac act 1824 
Pro Leu Arg Leu Met Asp Leu Leu Ser Lys Lys His Pro Leu Asp Thr 

595 600 605 

ctg ttc ctg ctg gcc ggg cca gac acg gta etc aca cct gat ttc ctg 1872 
Leu Phe Leu Leu Ala Gly Pro Asp Thr Val Leu Thr Pro Asp Phe Leu 

610 615 620 

aac cgc tgc cgc atg cat gcc ate tct ggc tgg cag gcc ttc ttc ccc 1920 
Asn Arg Cys Arg Met His Ala He Ser Gly Trp Gin Ala Phe Phe Pro 
625 630 635 640 

atg cac ttc cag gcc ttc cac cct get gtg get cct cct cag ggc cct 1968 
Met His Phe Gin Ala Phe His Pro Ala Val Ala Pro Pro Gin Gly Pro 

645 650 655 

ggg cca cca gag ctg ggc cgt gac ace ggt cac ttt gat cgc cag get 2016 
Gly Pro Pro Glu Leu Gly Arg Asp Thr Gly His Phe Asp Arg Gin Ala 

660 665 670 

gcc agt gag gca tgc ttc tac aac tec gac tat gtg gcg gcc cgt ggc 2064 
Ala Ser Glu Ala Cys Phe Tyr Asn Ser Asp Tyr Val Ala Ala Arg Gly 

675 680 685 

egg ctg gtg gcg gcc teg gag cag gag gag gag ctg ctg gag age ctg 2112 
Arg Leu Val Ala Ala Ser Glu Gin Glu Glu Glu Leu Leu Glu Ser Leu 

690 695 700 

gat gtg tac gag ttg ttt ctg cgc ttc tec aac ttg cac gtg ctg aga 2160 
Asp Val Tyr Glu Leu Phe Leu Arg Phe Ser Asn Leu His Val Leu Arg 
705 710 715 720 

gca gta gag cca gcc ttg ctg cag cgc tac egg gcc cag ccg tgc agt 2208 
Ala Val Glu Pro Ala Leu Leu Gin Arg Tyr Arg Ala Gin Pro Cys Ser 

725 730 735 

gca egg etc agt gaa gac ctt tac cac cgc tgt cgc cag age gta ctt 2256 
Ala Arg Leu Ser Glu Asp Leu Tyr His Arg Cys Arg Gin Ser Val Leu 

740 745 750 
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gag ggc ctt ggc tec cgc acc cag ctt gec atg ctg etc ttt gag cag 2304 
Glu Gly Leu Gly Ser Arg Thr Gin Leu Ala Met Leu Leu Phe Glu Gin 

755 760 765 

gaa cag ggg aac age acc taa gcccctgcac ctgtccctgc tcttccccag 2355 
Glu Gin Gly Asn Ser Thr 
770 

gaacctggag ccacgtgcca gcctcgctgg acagggctgg ctgtagcctc agtccctagg 2415 
gcagcccact ggtcccttgt etcttgettt gttggaccca tgggctcagg acaagccctg 2475 
agacagatgc cctag 2490 

<210> 68 

<211> 774 

<212> PRT 

<213> mouse 

<400> 68 

Met Arg Ala Ser Leu Leu Leu Ser Val Leu Arg Pro Ala Gly Pro Val 
15 10 15 



Ala Val Gly He Ser Leu Gly Phe Thr Leu Ser Leu Leu Ser Val Thr 
20 25 30 



Trp Val Glu Glu Pro Cys Gly Pro Gly Pro Pro Gin Pro Gly Asp Ser 
35 40 45 



Glu Leu Pro Pro Arg Gly Asn Thr Asn Ala Ala Arg Arg Pro Asn Ser 
50 55 60 



Val Gin Pro Gly Ser Glu Arg Glu Arg Pro Gly Ala Gly Ala Gly Thr 
65 70 75 80 
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Gly Glu Ser Trp Glu Pro Arg Val Leu Pro Tyr His Pro Ala Gin Pro 
85 90 95 



Gly Gin Ala Thr Lys Lys Ala Val Arg Thr Arg Tyr He Ser Thr Glu 
100 105 110 



Leu Gly He Arg Gin Lys Leu Leu Val Ala Val Leu Thr Ser Gin Ala 
115 120 125 



Thr Leu Pro Thr Leu Gly Val Ala Val Asn Arg Thr Leu Gly His Arg 
130 135 140 



Leu Glu His Val Val Phe Leu Thr Gly Ala Arg Gly Arg Arg Thr Pro 
145 150 155 160 



Ser Gly Met Ala Val Val Ala Leu Gly Glu Glu Arg Pro He Gly His 
165 170 175 



Leu His Leu Ala Leu Arg His Leu Leu Glu Gin His Gly Asp Asp Phe 
180 185 190 



Asp Trp Phe Phe Leu Val Pro Asp Ala Thr Tyr Thr Glu Ala His Gly 
195 200 205 



Leu Asp Arg Leu Ala Gly His Leu Ser Leu Ala Ser Ala Thr His Leu 
210 215 220 



Tyr Leu Gly Arg Pro Gin Asp Phe He Gly Gly Asp Thr Thr Pro Gly 
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225 



230 



235 



240 



Arg Tyr Cys His Gly Gly Phe Gly Val Leu Leu Ser Arg Thr Leu Leu 
245 250 255 



Gin Gin Leu Arg Pro His Leu Glu Ser Cys Arg Asn Asp He Val Ser 
260 265 270 



Ala Arg Pro Asp Glu Trp Leu Gly Arg Cys He Leu Asp Ala Thr Gly 
275 280 285 



Val Gly Cys Thr Gly Asp His Glu Gly Met His Tyr Asn Tyr Leu Glu 
290 295 300 



Leu Ser Pro Gly Glu Pro Val Gin Glu Gly Asp Pro Arg Phe Arg Ser 
305 310 315 320 



Ala Leu Thr Ala His Pro Val Arg Asp Pro Val His Met Tyr Gin Leu 
325 330 335 



His Lys Ala Phe Ala Arg Ala Glu Leu Asp Arg Thr Tyr Gin Glu He 
340 345 350 



Gin Glu Leu Gin Trp Glu He Gin Asn Thr Ser Arg Leu Ala Ala Asp 
355 360 365 



Gly Glu Arg Ala Ser Ala Trp Pro Val Gly He Pro Ala Pro Ser Arg 
370 375 380 



63/71 



WO 2004/042055 



PCT/JP2003/014211 



Pro Ala Ser Arg Phe Glu Val Leu Arg Trp Asp Tyr Phe Thr Glu Gin 
385 390 395 400 



Tyr Ala Phe Ser Cys Ala Asp Gly Ser Pro Arg Cys Pro Leu Arg Gly 
405 410 415 



Ala Asp Gin Ala Asp Val Ala Asp Val Leu Gly Thr Ala Leu Glu Glu 
420 425 430 



Leu Asn Arg Arg Tyr Gin Pro Ala Leu Gin Leu Gin Lys Gin Gin Leu 
435 440 445 



Val Asn Gly Tyr Arg Arg Phe Asp Pro Ala Arg Gly Met Glu Tyr Thr 
450 455 460 



Leu Asp Leu Gin Leu Glu Ala Leu Thr Pro Gin Gly Gly Arg Trp Pro 
465 470 475 480 



Leu Thr Arg Arg Val Gin Leu Leu Arg Pro Leu Ser Arg Val Glu He 
485 490 495 



Leu Pro Val Pro Tyr Val Thr Glu Ala Ser Arg Leu Thr Val Leu Leu 
500 505 510 



Pro Leu Ala Ala Ala Glu Arg Asp Leu Ala Ser Gly Phe Leu Glu Ala 
515 520 525 
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Phe Ala Thr Ala Ala Leu Glu Pro Gly Asp Ala Ala Ala Leu Thr Leu 
530 535 540 



Leu Leu Leu Tyr Glu Pro Arg Gin Ala Gin Arg Ala Ala His Ser Asp 
545 550 555 560 



Val Phe Ala Pro Val Lys Ala His Val Ala Glu Leu Glu Arg Arg Phe 
565 570 575 



Pro Gly Ala Arg Val Pro Trp Leu Ser Val Gin Thr Ala Ala Pro Ser 
580 585 590 



Pro Leu Arg Leu Met Asp Leu Leu Ser Lys Lys His Pro Leu Asp Thr 
595 600 605 



Leu Phe Leu Leu Ala Gly Pro Asp Thr Val Leu Thr Pro Asp Phe Leu 
610 615 620 



Asn Arg Cys Arg Met His Ala He Ser Gly Trp Gin Ala Phe Phe Pro 
625 630 635 640 



Met His Phe Gin Ala Phe His Pro Ala Val Ala Pro Pro Gin Gly Pro 
645 650 655 



Gly Pro Pro Glu Leu Gly Arg Asp Thr Gly His Phe Asp Arg Gin Ala 
660 665 670 
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Ala Ser Glu Ala Cys Phe Tyr Asn Ser Asp Tyr Val Ala Ala Arg Gly 
675 680 685 



Arg Leu Val Ala Ala Ser Glu Gin Glu Glu Glu Leu Leu Glu Ser Leu 
690 695 700 



Asp Val Tyr Glu Leu Phe Leu Arg Phe Ser Asn Leu His Val Leu Arg 
705 710 715 720 



Ala Val Glu Pro Ala Leu Leu Gin Arg Tyr Arg Ala Gin Pro Cys Ser 
725 730 735 



Ala Arg Leu Ser Glu Asp Leu Tyr His Arg Cys Arg Gin Ser Val Leu 
740 745 750 



Glu Gly Leu Gly Ser Arg Thr Gin Leu Ala Met Leu Leu Phe Glu Gin 
755 760 765 



Glu Gin Gly Asn Ser Thr 
770 



<210> 69 

<211> 984 

<212> DNA 

<213> mouse 

<220> 

<221> CDS 

<222> (1)..(984) 
<223> 
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<400> 69 
atg ttg ccc 
Met Leu Pro 
1 

agg gcc agg 
Arg Ala Arg 

cac etc ttc 
His Leu Phe 
35 

ctg cag etc 
Leu Gin Leu 
50 

ggg caa gag 
Gly Gin Glu 
65 

cct gag cac 
Pro Glu His 

gtg ctg gtg 
Val Leu Val 

ccc cac atg 
Pro His Met 
115 

tat gtg etc 
Tyr Val Leu 

130 
ate aat gtg 
He Asn Val 
145 

atg cac gat 
Met His Asp 

ttc ccg gag 
Phe Pro Glu 



tec egg 
Ser Arg 
5 

ttg ctt 
Leu Leu 
20 

att gcc 
He Ala 

age tgt 
Ser Cys 

acc teg 
Thr Ser 



tgg gaa 
Trp Glu 
85 

ccc ttt 
Pro Phe 
100 

cac cgc 
His Arg 

aac cag 
Asn Gin 

ggc ttc 
Gly Phe 

gtg gac 
Val Asp 
165 
get ggg 
Ala Gly 



agg aaa gcg 
Arg Lys Ala 

cct gga ggc 
Pro Gly Gly 

ttt etc ctg 
Phe Leu Leu 
40 

tct gga gat 
Ser Gly Asp 
55 

ggt cca ccc 
Gly Pro Pro 
70 

gaa gat gag 
Glu Asp Glu 



gcg cag 
Ala Gin 
10 

etc cgc 
Leu Arg 
25 

ttg gtc 
Leu Val 

atg gcc 
Met Ala 

egg get 
Arg Ala 



cgt gag cgc 
Arg Glu Arg 

ttc eta age 
Phe Leu Ser 
120 

gtg gac cat 
Val Asp His 

135 
ctg gag age 
Leu Glu Ser 
150 

ctg etc cct 
Leu Leu Pro 

ccc ttc cat 
Pro Phe His 



tec tgg 
Ser Trp 
90 

ttt gag 
Phe Glu 
105 

agg aag 
Arg Lys 

ttc agg 
Phe Arg 

age aac 
Ser Asn 

etc aat 
Leu Asn 
170 
gtg gcc 
Val Ala 



ctg ccc 
Leu Pro 

egg aaa 
Arg Lys 

ttc ttc 
Phe Phe 

cag gtg 
Gin Val 
60 

tgc cct 
Cys Pro 
75 

ggg ccc 
Gly Pro 



gag ctg 
Glu Leu 

agg ate 
Arg He 



ttc aat 
Phe Asn 
140 
age aca 
Ser Thr 
155 

gag gag 
Glu Glu 

tec cca 
Ser Pro 



tgg gag 
Trp Glu 

tgc tec 
Cys Ser 
30 

tec ctg 
Ser Leu 
45 

acc agg 
Thr Arg 

cca gag 
Pro Glu 

cac cgc 
His Arg 

ctg gtc 
Leu Val 
110 
cag cac 
Gin His 
125 

egg gca 
Arg Ala 



gat ggc 
Asp Gly 
15 
ate ttc 
He Phe 

etc tgg 
Leu Trp 

gga caa 
Gly Gin 

ccg ccc 
Pro Pro 
80 

ttg gca 
Leu Ala 
95 

ttt gtg 
Phe Val 

cac ate 
His He 

gca etc 
Ala Leu 



gac tac ate gcc 
Asp Tyr He Ala 
160 

ctg gac tat ggc 
Leu Asp Tyr Gly 
175 

gag etc cac cct 
Glu Leu His Pro 



48 



96 



144 



192 



240 



288 



336 



384 



432 



480 



528 



576 
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180 185 190 

etc tac cac tac aag acc tat gtg ggc ggc att ctg ctg ctg tec aaa 624 
Leu Tyr His Tyr Lys Thr Tyr Val Gly Gly He Leu Leu Leu Ser Lys 

195 200 205 

cag cac tac cag ctg tgc aac gga atg tec aac cgc ttt tgg ggc tgg 672 
Gin His Tyr Gin Leu Cys Asn Gly Met Ser Asn Arg Phe Trp Gly Trp 

210 215 220 

ggc cga gag gat gat gaa ttc tac egg cgc ate aaa gga get ggc etc 720 
Gly Arg Glu Asp Asp Glu Phe Tyr Arg Arg lie Lys Gly Ala Gly Leu 
225 230 235 240 

cag ctt ttc cgc ccc teg gga ate aca act ggg tac cag aca ttt cgc 768 
Gin Leu Phe Arg Pro Ser Gly He Thr Thr Gly Tyr Gin Thr Phe Arg 

245 250 255 

cac ttg cat gac cct gee tgg egg aag agg gac caa aaa cgc att gcg 816 
His Leu His Asp Pro Ala Trp Arg Lys Arg Asp Gin Lys Arg He Ala 

260 265 270 

get caa aaa cag gaa cag ttc aag gtg gac egg gag gga ggc ctg aac 864 
Ala Gin Lys Gin Glu Gin Phe Lys Val Asp Arg Glu Gly Gly Leu Asn 

275 280 285 

act gtg aag tac egg gtg gat tec cgc acg gca ctg tct ata gga ggg 912 
Thr Val Lys Tyr Arg Val Asp Ser Arg Thr Ala Leu Ser He Gly Gly 

290 295 300 

gee ccg tgc act gtc etc aat gtc atg ctg gac tgc gat aaa aca gee 960 
Ala Pro Cys Thr Val Leu Asn Val Met Leu Asp Cys Asp Lys Thr Ala 
305 310 315 320 

acc cca tgg tgc ata ttt ggc tga 984 
Thr Pro Trp Cys He Phe Gly 
325 

<210> 70 
<211> 327 
<212> PRT 
<213> mouse 

<400> 70 

Met Leu Pro Ser Arg Arg Lys Ala Ala Gin Leu Pro Trp Glu Asp Gly 
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10 15 



Arg Ala Arg Leu Leu Pro Gly Gly Leu Arg Arg Lys Cys Ser lie Phe 
20 25 30 



His Leu Phe He Ala Phe Leu Leu Leu Val Phe Phe Ser Leu Leu Trp 
35 40 45 



Leu Gin Leu Ser Cys Ser Gly Asp Met Ala Gin Val Thr Arg Gly Gin 
50 55 60 



Gly Gin Glu Thr Ser Gly Pro Pro Arg Ala Cys Pro Pro Glu Pro Pro 
65 70 75 80 



Pro Glu His Trp Glu Glu Asp Glu Ser Trp Gly Pro His Arg Leu Ala 
85 90 95 



Val Leu Val Pro Phe Arg Glu Arg Phe Glu Glu Leu Leu Val Phe Val 
100 105 110 



Pro His Met His Arg Phe Leu Ser Arg Lys Arg He Gin His His He 
115 120 125 



Tyr Val Leu Asn Gin Val Asp His Phe Arg Phe Asn Arg Ala Ala Leu 
130 135 140 



He Asn Val Gly Phe Leu Glu Ser Ser Asn Ser Thr Asp Tyr He Ala 
145 150 155 160 
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Met His Asp Val Asp Leu Leu Pro Leu Asn Glu Glu Leu Asp Tyr Gly 
165 170 175 



Phe Pro Glu Ala Gly Pro Phe His Val Ala Ser Pro Glu Leu His Pro 
180 185 190 



Leu Tyr His Tyr Lys Thr Tyr Val Gly Gly lie Leu Leu Leu Ser Lys 
195 200 205 



Gin His Tyr Gin Leu Cys Asn Gly Met Ser Asn Arg Phe Trp Gly Trp 
210 215 220 



Gly Arg Glu Asp Asp Glu Phe Tyr Arg Arg He Lys Gly Ala Gly Leu 
225 230 235 240 



Gin Leu Phe Arg Pro Ser Gly lie Thr Thr Gly Tyr Gin Thr Phe Arg 
245 250 255 



His Leu His Asp Pro Ala Trp Arg Lys Arg Asp Gin Lys Arg He Ala 
260 265 270 



Ala Gin Lys Gin Glu Gin Phe Lys Val Asp Arg Glu Gly Gly Leu Asn 
275 280 285 



Thr Val Lys Tyr Arg Val Asp Ser Arg Thr Ala Leu Ser He Gly Gly 
290 295 300 
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Ala Pro Cys Thr Val Leu Asn Val Met Leu Asp Cys Asp Lys Thr Ala 
305 310 315 320 



Thr Pro Trp Cys lie Phe Gly 
325 
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